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PREFACE 

The  preponderence  of  IC'W  personal  incomes  in  West  Virginia  and  3i»c- 
tions  of  surrounding  states  has  been  in  the  national  spotlight  for  sevasr&l 
years.   Not  only  are  the  people  of  this  area  failing  to  shan*  fully  in  th« 
forward  surge  in  the  national  economy,  but  prs'srailing  conditions  are  vitwed 
as  a  deterrent  to  even  more  favorable  progress.   Henee.^  there  is  art  'jrg(*r;c;y 
that  the  nature,  and  causes  of  the  phenomenon  be  identified  and,  ^^Jhere  pos- 
sible, the  causal  influences  measured.   This  calls  for  ir.cr^ased  attenition 
by  economists,  with  appropriate  participation  by  other  S'O'Cial  scientists . 

The  broiler  industry  began  to  make  significant  eontributioriis  to  the 
net  agricultural  income  in  West  Virginia  about  three  decades  age   A 
healthy  condition  prevailed  through  the  1940' s_ and  into  the  early  1950" 3. 
Actual  output  increased  to  a  peak  in  1959,  altho'jgh  incisn£lvi*3  for  it  '>?.*r« 
not  as  favorable  as  in  earlier  years.   From  1959  throaigh  1964  ovitpjt 
dropped  about  40  per  cent  and^  in  addition,  th©  nmt   ineome  realised  per 
bird  has  been  smaller  than  in  earlier  years,   Howev®x,  thervS  ar®  indi'sa- 
tions  that  th^fe  plSroduction  declin®  maj^  hav®  leveled  off  or  aetiaally  startisd 
back  up  in  1965.  While  production  fig:jir®s  ar®  not  yet  a'<?ailalbia  for   !'5'65,, 
placements 'were  up  from  17,635,000  birds  in  1964  to  18,860,0(30  hi^cd^   ia 
1965.   Placements  in  1966  are  also  running  ahigad  of   tin®  sa»s  periods  iii 
1965. 

The  egg  industry  of  West  ¥irginisi  has  been  on  a  do^#ntrend  for  a  mrj-.ch 
longer  period  than  broilers,  although  sijbslantial  interr^al  Ghsagss  ±t. 
structure  have  occurred.   There  was  a  peak  in  egg  production  in  19i--4  wi£ss 
561  million  eggs  and  a  minor  peak  in  1960  with  384  million  eggs-   SiBSe 


I960,  the  trend  has  again  been  downward  btsnt  at  a  diminislhing  rate.  Egg 
production  appears  to  be  leveling  off  witb  327  million  eggs  in  1964  and 
318  million  eggs  in  1965. 

The  research  reported  tereim  was  lunderfiaken  for  the  pyrpose  of  (1) 
identifying  the  factors  whieh  have  contributed  to  the  observed  declines 
in  West  ¥irginia  broiler  and  egg  ind^stridis,  amd  (2)  ©xplainiing  some  of 
the  underlying  reasons  for  the  emergenc®  of  tlhias®  faetors.   The  purpose 
was  not  eo  prescribe  specific  solutions  to  problems  of  the  poultry  in- 
dustry of  West  Virginia,  although  some  of  the  opportranitiiss  and  obstacles 
for  doing  this  are  indicated  by  the  analyses „  This  information  is  in- 
tended to  be  helpful  to  decision-makers  of  the  private  and  cooperative 
firms  in  making  long-term  plans  to  cope  with  th©  rapidly  changing  com- 
petitive conditions. 

Because  of  the  heavy  reliance  of  the  West  Virginia  broiler  industry 
on  out-of-state  inputs  and  on  out-of-stfflt®  markets  for  the  product,  sev- 
eral facets  of  the  study  will  be  of  intexigst  to  those  concerned  with 
firms  or  industries  of  the  non-farm  economy  ©f  West  Virginia.  Moreover^ 
the  analyses  themselves  suggest  a  number  of  rgsearcbable  areas  of  re- 
gional nature  relating  to  the  total  economic  development  problem  in 
Appalachia. 

The  research  reported  herein  was  conducted  as  a  part  of  the  North- 
eastern Regional  Research  Project,  NEM-21.   Assistance  on  this-,  project  was 
provided  by  Mrs.  Mary  Templeton  and  her  staff  in  the  Statistical  Labora- 
tory of  this  Department  and  by  Graduate  Assistants  Arthur  Leonard  and 
John  Thorn. 


Homer  C.  Evans 
Assistant  Director 
Agricultural  Experiment  Station 
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SUMMARY 

Production  of  broilers  rose  phenomenally  in  West  Virginia^  as  in  many 
other  sections  of  the  United  States,  from  the  mid-1930' s  through  most  of  the 
1950's.   While  national  output  has  continued  to  rise,  the  geographical  loca- 
tion of  production  has  become  quite  fluid  in  the  last  decade.   Currently, 
broiler  production  is  reported  for  42  states,  and  approximately  three-fourths 
of  these  have  produced  a  greater  number  of  birds  at  some  time  in  the  recent 
past  than  at  present.   Through  1964,  West  Virginia's  output  declined  about 
40  per  cent  from  the  1959  peak  of  27  million  birds.   The  decrease  was  of 
greater  consequence  to  West  Virginia  than  to  most  other  states  because  it  was 
part  of  an  absolute  decline  of  one-fourth  in  total  agricultural  physical  out- 
put (during  the  last  decade),  and  non-farming  alternatives  within  the  State 
are  extremely  limited. 

For  the  nation  as  a  whole  there  appears  to  have  been  little,  if  any, 
increase  in  per  capita  demand  for  all  chicken  since  World  War  II.   Broilers 
have  been  substituted  to  an  increasing  extent  for  the  decrease  in  supplies 
of  chicken  emanating  from  production  and  maintenance  of  egg-laying  flocks. 
Aside  from  this,  the  large  increase  in  broiler  consumption  is  the  result  of 
giant  strides  in  the  development  and  general  adoption  of  new  technology. 
These  technological  innovations  were  supply  increasing  and  made  necessary 
successively  lower  prices  to  equate  supply  flows  with  demand. 

The  technological  innovations  may  be  divided  into  two  categories:   (1) 
Those  operating,  in  effect,  within  the  broiler  house,  consisting  mainly  of 
genetic  and  nutritional  advances;  and,  (2)  the  range  of  developments  exter- 
nal to  the  grow-out  phase  encompassing  those  in  interregional  transport  of 
both  inputs  and  products,  the  whole  gamut  of  functions  at  the  production 


end  such  as  distribution  of  feed^  assembly  and  processing  of  birds,  as  well 
as  important  innovations  in  retail  distribution  of  finished  birds. 

Genetic  and  nutritional  advances  apparently  have  been  quite  uniformly 
applied  in  all  production  areas.  Any  geographical  deviations  have  been 
small  compared  with  effects  of  regional  differences  in  the  second  category 
of  developments.   It  is  to  be  recognized,  however,  that  even  uniform  ad- 
vances in  technology  can  have  differential  effects  among  regions  since 
transport  rates  per  unit  of  weight  are  greatly  different  for  inputs  (feed) 
than  for  the  products.  Rapid  growth  of  broiler  and  egg  production  in  the 
Southeast  and  South  has  occurred  partly  because  there  was  a  willingness  to 
accept  less  remuneration  for  human  inputs  than  in  other  areas.  Moreover, 
capital,  to  an  increasing  extent,  has  been  allocated  by  regional  or  national 
integrators  and  was  readily  forthcoming  once  the  basic  conditions  for  growth 
became  apparent.   Finally,  delivered  costs  of  feed  to  producers  declined  re- 
lative to  other  areas  during  the  past  10  to  15  years.   The  latter  stemmed 
initially  from  introduction  of  water  transport  of  grain  on  the  Tennessee 
River,  accompanied  and,  later,  superceded  by  the  growing  role  of  motor  truck 
transport  and,  most  recently,  by  introduction  of  a  new  rail  freight  service 
which  slightly  under-cut  the  truck  rates.  As  a  result,  in  less  than  15  years 
the  chick  and  feed  component  of  the  broiler  production  cost  has  declined 
nearly  three  cents  per  pound  more  in  Georgia  than  in  Delaware,  two  areas  with 
apparently  equal  progress  in  adoption  of  efficiencies  of  conducting  business 
within  their  respective  areas.   Prices  received  have  not  adjusted  commensu- 
rately. 

The  relative  disadvantage  may  have  been  even  more  pronounced  in  West 
Virginia  than  in  Delaware  because  of  the  Inability  to  Implement  as  many  ex- 


ternal  economies  due  to  roughness  of  terrain.   This  has  made  for  sparseness 
of  broiler  production  and  greater  costs  of  providing  transport  and  other 
services.   Terrain-related  factors  apparently  add  about  a  half-cent  per  pound 
live  weight  to  West  Virginia's  broiler  production  and  marketing  costs  as  com- 
pared with  Delaware.   The  half-cent  is  quite  significant  because  of  the  nar- 
row margins  which  prevail  in  the  broiler  industry.   The  rough  terrain  adds 
substantially  to  a  wide  range  of  costs  of  doing  business  in  Appalachia  and 
constitutes  a  very  serious  obstacle  to  any  kind  of  economic  development. 

As  a  result  of  these  two  sets  of  conditions  -  interregional  and  intra- 
regional  -  any  former  comparative  advantage  enjoyed  by  West  Virginia  in 
broiler  production  has  been  eroding  away  in  recent  years.   Margins  between 
costs  of  broiler  production  and  farmers'  selling  prices  have  narrowed  so 
drastically  in  many  areas  that  gross  receipts  per  bird  in  recent  years  have 
been  less  than  the  net  per  bird  in  earlier  years.   In  some  other  areas^  so 
long  as  the  return  was  positive,  the  reduction  in  margin  per  bird  has  been 
at  least  partly  offset  by  increasing  size  of  enterprise.   Unfortunately,  as 
so  often  happens  in  developments  of  this  nature,  introduction  of  a  disadvantage 
from  whatever  source  tends  to  beget  further  relative  disadvantage,  just  as  a 
newly  found  advantage  tends  to  bring  further  relative  advantage.   In  West  Vir- 
ginia it  appears  that  the  disadvantage  has  progressed  to  the  point  that  an  in- 
creasing number  of  broiler  growers  have  found  the  sum  of  variable  costs  ex- 
ceeding the  price  received.   The  exodus  of  growers  has  been  both  steady  and 
pronounced. 

The  new  rail  freight  service  launched  in  recent  years  (early  1963  to  the 
Southeast,  late  summer  1963  to  West  Virginia  and  parts  of  Maryland  and  southern 
Pennsylvania,  and  mid-1964  to  New  England)  in  effect,  sharply  reducing  rail 


rates,  was  a  manifestation  of  a  new  national  transportation  policy  in  pricing 
transport  services.   The  implications  of  it  are  broad  and  long-term,  although 
the  immediate  effect  was  primarily  a  shift  in  mode  of  grain  transport,  parti- 
cularly from  trucks,  and  to  some  extent  from  barge  to  rail.   Also,  a  grain 
movement  has  been  altered,  by-passing  some  terminal  and  warehousing  facili- 
ties resulting  in  less  complete  utilization  of  such  facilities.   The  effects 
on  delivered  costs  of  grain  to  eastern  and  southern  areas  have  been  rather 
mild,  particularly  in  comparison  with  regional  readjustments  in  delivered 
costs  to  farmers  during  the  preceding  decade  or  so. 

To  West  Virginia  and  points  eastward  through  Maryland  and  to  Delaware, 
the  new  rates  apparently  lowered  delivered  costs  about  three  cents  or  less, 
per  bushel.   This  amounted  to  a  little  over  $1.00  per  ton  of  corn  but  consid- 
erably less  than  $1.00  for  the  mixed  broiler  feed.  New  England  received 
little  grain  by  motor  trucks  in  the  past.   Except  for  consideration  of  the 
value  of  the  "in-transit"  privilege,  direct  comparison  therefore  can  be  made 
between  the  rates  for  non- trans it  (new)  service  with  the  conventional  kind. 
On  this  basis,  reduction  from  central  Ohio  to  upper  New  England  would  be  on 
the  order  of  ten  cents  per  100  pounds,  $2.00  per  ton  for  whole  grain,  or  a 
minimum  of  $1.25  per  ton  of  complete  broiler  ration. 

This  means  less  than  2  per  cent  in  terms  of  costs  to  producers  for  the 
complete  ration.   On  the  same  basis  of  comparison,  points  in  lower  New 
England  and  parts  of  the  Middle  Atlantic  States  would  have  experienced  larger 
reductions.   However,  direct  comparisons,  even  in  the  absence  of  the  trucking 
factor,  have  limitations  because  of  the  rise  in  demand  for  grain  near  rail 
terminals  in  surplus  grain  areas  stemming  from  increased  rail  shipments  to 
other  areas  and  other  short  term  factors.   On  balance,  it  appears  that  the 


reduction  in  delivered  costs  to  New  England  points  has  been  larger  than  to 
points  in  the  mideast,  including  West  Virginia.   Further  south,  the  reduc- 
tions ranged  from  negligible,  near  barge  terminal  points,  to  several  cents 
per  bushel  of  corn  at  inland  points.   On  the  average,  it  appears  that  reduc- 
tions to  the  southeast  may  have  been  somewhere  between  those  to  West  Virginia 
and  DelMarVa  on  the  one  hand,  and  those  to  New  England.   The  price  structure 
for  the  whole  area  was  lowered  slightly,  of  course,  relative  to  the  midwest. 
To  all  areas,  the  reduction  in  cost  has  been  less  for  laying  rations  than  for 
broiler  feed  since  corn  makes  up  a  smaller  portion  in  the  former. 

Although  production  of  both  eggs  and  broilers  is  shifting  to  the  south- 
east and  south,  there  are  serious  questions  regarding  long-term  prospects  in 
these  areas.   Particularly  noteworthy  is  the  disparity  in  net  returns  to 
broiler  growers  as  between  Georgia  and  DelMarVa.   Using  data  on  "typical" 
farms  supplied  by  the  Economic  Research  Service  and  assuming  growers  borrow 
and  pay  interest  on  one-third  of  their  assets,  attributing  for  this  purpose 
the  return  on  the  other  two-thirds  to  labor,  the  hourly  returns  in  1963  were 
$1.59  for  Maine,  $2.15  for  DelMarVa,  and  $.34  for  Georgia.   Conditions  within 
Georgia  probably  are  far  from  equilibrium,  extending  to  and  including  invest- 
ments in  education.   Over  two  decades  or  so,  as  educational  levels  are  raised 
and  non-farm  industry  expands  more  rapidly,  higher  returns  to  human  factors 
will  be  needed  if  the  broiler  industry  is  to  be  maintained. 

The  industry  is  more  self-contained  in  DelMarVa  than  in  most  areas,  with 
broilers  providing  the  main  market  for  corn  and  soybeans.   Some  relative  ad- 
versity for  that  area  can  be  absorbed,  therefore,  in  land  values,  as  well  as 
in  returns  attributed  to  labor,  thereby  possibly  making  DelMarVa  one  of  the 
most  stable  in  the  eastern  United  States. 


Egg  production  also  is  undergoing  major  relocatlonal  changes  with  growth 
in  the  south  and  a  noticeable  dimunution  in  traditionally  important  midwest- 
ern  states.  West  Virginia's  egg  output  has  declined  25  per  cent  in  the  past 
decade  and  the  State  now  produces  just  a  little  over  half  her  consumption. 
Some  of  the  same  obstacles  discussed  above  with  respect  to  broilers  exist 
for  egg  production  and  marketing.   In  general,  however,  egg  production  is 
more  likely  to  be  maintained  at  a  significant  level  because  there  is  little, 
if  any,  off-farm  processing  required  and  no  offal  disposal  or  utilization 
problems  comparable  to  those  encountered  in  broiler  production  and  marketing. 

INTRODUCTION 

The  purpose  of  this  project  is  to  identify  and,  where  feasible,  to  meas- 
ure the  influence  of  factors  which  are  bringing  about  changes  among  regions 
in  relative  economic  positions  for  producing  broilers  and  eggs.   This  was 
done  in  the  belief  that  the  best  way  to  cope  with  difficult  economic  prob- 
lems, such  as  those  faced  by  West  Virginia,  is  to  courageously  analyze  the 
problem  as  objectively  as  possible  in  total  and  in  appropriate  sub-parts. 
The  results,  together  with  an  understanding  of  their  underlying  causes,  then 
should  permit  a  determination  of  which  aspects  lend  themselves  to  corrective 
measures  either  by  individual  farmers  (or  firms),  by  the  industry-at- large, 
or  by  society  as  a  whole.  Where  appropriate,  solutions  can  be  devised. 

This  project  initially  was  addressed  only  to  the  commercial  broiler  in- 
dustry; the  egg  industry  was  added  in  the  latter  part  of  the  study  period. 
There  was  a  three-fold  reason  for  the  initial  choice  of  broilers:   (1)  pro- 
duction and  marketing  functionaries  of  West  Virginia,  such  as  growers, 
hatcherymen,  feed  suppliers,  and  processors,  were  facing  difficult  problems 


with  the  periodic  cyclical  broiler  price  movements,  occasional  heavy  out-of- 
pocket  cash  losses,  and  general  long-term  dovmward  trend  in  broiler  prices 
and  in  margins  between  costs  and  selling  prices,  (2)  administrators  of  State 
agencies  such  as  the  Agricultural  Experiment  Station,  Cooperative  Extension 
Service,  and  the  State  Department  of  Agriculture  were  interested  in  knowing 
more  about  underlying  economic  developments  within  this  industry;  and  (3) 
since  broiler  production  uses  relatively  more  off-broiler-farm  and  out-of- 
state  inputs  than  any  other  livestock  product,  some  of  the  principles,  meth- 
odologies, and  conclusions  could  be  applied  to  the  broader  economic  develop- 
ment problems  of  the  state  and  area. 

Production  of  broilers  was  started  earlier  in  West  Virginia  than  in  a 
number  of  other  states  which  now  are  relatively  much  more  important.   This 
enterprise  contributed  importantly  to  net  income  of  many  farm  people  up  to 
about  the  middle  1950' s,  although  the  State's  total  output  at  no  time  ex- 
ceeded three  per  cent  of  total  United  States  production.   The  number  produced 
reached  a  peak  of  27  million  in  1959,  but  by  1964  had  dropped  40  per  cent 
from  that  number.   However,  declines  in  broiler  production  have  been  by  no 
means  unique  with  West  Virginia;  of  42  states  for  which  broiler  production  is 
reported,  two-thirds  (28)  are  now  producing  fewer  birds  than  in  their  rela- 
tively recent  past.   Fifteen  states  showed  a  greater  decline  from  1958  to 
1963  than  West  Virginia.   Persistent  increases  have  occurred  in  only  a  por- 
tion of  these. 

Egg  production  also  has  been  trending  downward  in  West  Virginia  and  ap- 
parently little  more  than  half  the  State's  consumption  requirements  are  now 
met  from  within-state  production. 

Indications  are  that  margins  between  producers'  costs  and  selling  prices 
have  continued  to  decline.   In  some  years  production  costs  for  producing 


either  broilers  or  eggs  may  exceed  gross  receipts.   It  is  difficult,  there- 
fore, to  assess  the  economic  importance  of  the  industry  to  agriculture  or  to 
the  economy  of  the  State.   From  1953  through  1959  cash  receipts  from  broilers 
in  West  Virginia  were  equivalent  to  14-15  per  cent  of  total  cash  receipts 
from  farming.   In  view  of  the  relatively  heavier  off -farm  purchases  to  pro- 
duce broilers  and  the  violent  fluctuations  in  the  fortunes  of  the  enterprise, 
the  real  contributions  to  agriculture  undoubtedly  have  been  quite  different 
amounts.  Where  contracts  provide  for  a  fixed  cash  payment  per  unit  of  output, 
the  contribution  could  be  more  readily  measured.  Where  this  practice  is  em- 
ployed the  rate  of  compensation  usually  is  upwards  of  $50.00  per  thousand 
birds,  out  of  which  the  farmer  frequently  furnishes  shelter,  fuel,  litter, 
and  labor.   The  average  sales  per  farm,  annually,  in  West  Virginia  in  1959 
were  18,000  birds,  but  was  substantially  higher  in  other  states. 

Some  Over-All  Developments  in  The  Poultry  Industry 

As  background  for  studying  trends  in  relationships  among  regions  and 
seeking  possible  explanations  underlying  them,  it  is  helpful  to  have  some 
perspective  concerning  certain  aspects  of  developments  in  the  industries  for 
the  country-at- large.   For  a  given  commodity,  this  means  becoming  aware  of 
certain  trends  in  aggregates  and  averages  which,  of  course,  represent  the 
composite  of  all  producing,  distributing,  and  consuming  units.   Also,  it  is 
necessary  to  be  cognizant  of  changes  relative  to  some  other  commodities. 

The  commercial  broiler  industry  was  founded  rather  recently  but  has  de- 
veloped rapidly.   It  started  with  a  backlog  of  technical  knowledge  concerning 
production  generated  to  assist  less  specialized  producers  of  eggs  and  chick- 
ens.  Adequate  resources  then  were  forthcoming  to  solve  additional  research- 
able  problems  as  they  arose.   Simultaneously,  vast  changes  unfolded  in 


business-organization  aspects  of  broiler  production  and  distribution.   The 
composite  effect  was  a  willingness  to  produce  increasing  quantities  of 
broilers  at  given  or  declining  prices.   At  the  same  time  there  apparently 
was,  in  economic  terms,  at  least  a  maintenance  of  demand.   Production  in- 
creased rapidly  --  six-fold  in  15  years  --  and  prices  gradually  worked  to 
lower  levels  to  strike  successive  balances  between  supply  and  demand. 

Some  of  the  results:  per  capita  consumption  of  broilers  has  increased 
five-fold  since  World  War  II  and  now  accounts  for  more  than  four-fifths  of 
chicken  consumption  (Figure  1);  retail  prices  for  poultry  and  eggs  have  de- 
clined sharply  relative  to  all  foods  (Figure  2);  and  gross  cash  receipts  to 
producers  from  broilers  have  been  relatively  stable  in  recent  years  despite 
sizable  further  increases  in  production  and  marketings  (Figure  3) . 

Technology  for  producing  eggs  in  the  United  States  also  has  been  im- 
proved in  recent  years.   As  a  result,  in  this  case  too,  producers  have  been 
willing  to  supply  increased  quantities  at  a  given  price.   However,  even  with 
declining  egg  prices,  both  absolutely  and  relative  to  other  foods,  consumers 
have  steadily  been  reducing  egg  consumption  (Figures  1  and  2) .   For  egg  pro- 
ducers in  many  areas,  the  results  have  been  narrowing  margins  and  very  ser- 
ious economic  conditions.   In  all  regions  the  producing  units  are  being  in- 
creased substantially  in  order  to  apply  improved  technologies  and  to  take  ad- 
vantage of  more  effective  business  arrangements. 

Among  the  associated  or  competitive  elements  affecting  the  broiler  in- 
dustry, the  rising  consumer  demand  for  beef  undoubtedly  has  been  important 
(Figure  4) .   Without  this  rise,  given  the  increase  in  consumer  incomes  that 
took  place,  the  demand  for  broilers  may  have  increased  noticeably.   The  rise 
in  beef  demand  has  indirectly  affected  the  egg  industry  also.   It  has  re- 


suited  in  a  bidding  away  of  resources  for  egg  production  in  the  midwest,  or 
has  provided  employment  for  those  resources.   At  the  consumer  level,  eggs 
have  suffered  by  two  major  developments:   the  practice  of  eating  lighter  or 
no  breakfasts,  and  use  of  more  finally  prepared  foods.  Other  developments 
may  also  have  contributed  to  the  long-term  and  substantial  decline  in  egg  de- 
mand, helping  to  account  for  decline  in  cash  receipts,  despite  increased 
total  sales  (Figure  5) . 

The  highlights  of  the  related  tables  and  charts  using  data  for  the  United 
States  are  summarized  in  Tablf  1. 

Analytical  Method  for  This  Study 

The  procedure  for  any  economic  study  must  be  chosen  according  to  the 
nature  of  the  problem  to  be  analyzed.   The  narrow  objective  of  this  project 
was  to  appraise  the  prospects  for  West  Virginia's  producers  to  maintain  and, 
if  possible,  to  enhance  their  position  in  the  production  and  sale  of  commer- 
cial broilers  and  eggs.   The  commercial  broiler  industry,  in  turn,  was  chosen 
partly  because  it  was  symptomatic  of  the  much  larger  economic  development 
problem  facing  West  Virginia,  in  particular,  and  much  of  Appalachia,  in  gen- 
eral.  The  specific  study  here  undertaken  falls  into  the  general  category  of 
studies  entitled  "Inquiries  into  Interregional  Competition."  But  this  parti- 
cular analytical  method,  as  the  problem  itself,  is  part  of  a  larger  "whole." 

Invariably,  when  the  econonjic  welfare  of  West  Virginia  is  discussed  by 
West  Virginians  or  others  concerned  with  West  Virginia,  comparison  is  made 
between  West  Virginia  and  the  other  states  as  to  levels  or  trends.   This  ap- 
pears to  be  true  in  all  aspects  of  economic  and  social  life.   In  a  rapidly 
developing  economy  the  economic  calculus  on  which  hopes  for,  or  expectations 
of,  equality  of  returns  are  based  is  that  epitomy  of  fortunate  economic  cir- 
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cumstances,  described  as  "General  Economic  Equilibrium." 

Given  complete  mobility  of  labor,  capital,  and  management  and  stable  de- 
mand, general  economic  equilibrium  is  said  to  prevail  when  no  shifting  of 
these  resources  among  or  within  areas  will  yield  a  larger  total  product  or  a 
larger  return  to  the  units  so  shifted. 

As  a  practical  matter,  such  a  state  of  general  equilibrium  is  never  at- 
tained in  a  rapidly  developing  society.   The  most  that  can  be  hoped  for  is 
reasonably  rapid  adjustments  toward  it.   This  movement  toward  equilibrium  is 
called  the  process  of  "economic  dynamics." 

Dis-equilibrium  can  prevail  for  many  reasons  --  institutional  barriers 
to  movement  of  factors  or  products,  inadequate  transportation,  communica- 
tions, education  or  information.   Dis-equilibrium  means  employment  of  pro- 
ductive resources  in  a  less  than  an  optimum  manner.  As  a  result,  owners  of 
some  productive  assets  (physical  or  mental)  are  underpaid  when  compared  with 
their  yields  under  different  deployment.   One  of  the  tasks  of  economics  is 
to  identify  the  instances  of  such  mis-allocations,  measure  the  degree  of 
disparity  from  optimal  use,  and  to  suggest  measures  to  promote  more  nearly 
equal  returns  for  given  qualities  of  resources.   In  the  final  analysis,  un- 
equal marginal  returns  to  assets  means  unequal  returns  to  people,  although 
returns  to  some  assets  are  reflected  in  the  value  of  the  assets  concerned. 
The  benefit  to  people  may  be  long  delayed,  frequently  for  more  than  a  genera- 
tion. Meanwhile  owners  of  such  assets  may  find  it  necessary  to  make  large 
financial  sacrifices,  ranging  from  income  foregone  to  carrying  costs  of  the 
assets . 

Given  reasonably  competitive  conditions,  the  smaller  the  geographic  area 
the  more  likely  that  general  equilibrium  will  prevail  with  respect  to  the  use 
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of  resources  within  it.   Any  real  differences  in  returns  to  land  or  other  im- 
mobile physical  assets  tend  to  show  up  in  differences  in  capitalized  values 
of  such  assets.   So  long  as  labor  is  mobile,  as  between  two  locations,  re- 
turns to  labor  can  be  equal  even  though  returns  to  physical  assets  are  un- 
equal and  result  in  different  valuations  (potential  sales  values)  of  such  as- 
sets.  As  a  practical  matter,  of  course,  laborers  are  not  completely  mobile 
and  returns  to  labor  can  differ  considerably  between  two  areas  and  for  ex- 
tended periods  of  time.   Frequently,  this  leads  to  a  bidding  up  of  prices  of 
physical  assets,  and,  in  effect,  attributes  income  to  such  assets  the  owners 
of  the  assets  might  otherwise  attribute  to  their  labor.   An  example  of  this 
is  the  bidding  up  of  farm  land  prices  in  eastcentral  West  Virginia  to  levels 
50  per  cent  or  more  above  prices  of  the  best  corn  land  in  the  midwest  de- 
spite much  lower  returns  to  the  labor -management  component  in  West  Virginia. 
(1)1 

Whether  or  not  equilibrium  in  employment  of  resources  exists,  or  is  ap- 
proached, between  two  producing  areas  within  a  nation  (or  in  different 
nations),  the  general  tendency  in  modern  economies  is  to  specialize  by  areas, 
firms,  and  people.   Trade  tends  to  take  place  between  specializing  sectors 
in  such  a  way  that  the  respective  producing  areas  are  better  off  than  if  each 
tried  to  produce  all  items  demanded  by  consumers  within  its  borders.   This 
specialization  through  the  functioning  of  a  reasonably  free  price  system  is 
the  result  of  a  rather  important  economic  doctrine  known  as  "The  Principle  of 
Comparative  Advantage."  One  formulation  of  this  principle  is  the  following: 


Throughout  the  text  the  numbers  in  parentheses  refer  to  literature  citations 
at  end  of  report . 
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"each  area  tends  to  produce  those  products  for  which  its  ratio  of 
advantage  is  greatest  as  compared  with  other  areas,  or  its  ratio 
of  disadvantage  is  least,  up  to  the  point  where  the  land  may  be 
needed  by  some  products  less  advantaged  in  the  area  in  order  to 
meet  the  demand  for  them  at  such  prices  as  will  come  to  prevail 
under  such  circumstances."  (2) 

It  is  significant  to  observe  that  the  forging  of  this  principle  by  eco- 
nomic theorists  extended  over   nearly  a  century  and  was  formulated  with  pri- 
mary reference  to  agriculture.   That  it  was  made  with  orientation  to  agri- 
culture, specifically  stipulating  "land,"  does  not  by  itself  detract  from  its 
application  to  non-agricultural  affairs.   In  focusing  primarily  on  non-modern 
agriculture  two  significant  implications  are  made:   (1)  one  important  factor, 
land,  is  immobile  and  (2)  in  the  total  cost  structure,  the  fixed  component  is 
large  relative  to  the  variable  group.   In  a  broad  sense  these  two  points  may 
be  considered  as  identical  but  their  analytical  consequences  are  distinguish- 
able.  Many  phases  of  modern  agriculture  have  taken  on  aspects  of  non-agri- 
cultural firms  in  that  land  is  relatively  unimportant  in  the  total  cost 
structure  and  (partly  for  that  reason),  variable  costs  are  a  very  high  pro- 
portion of  total  costs.   As  will  be  pointed  out  later,  the  broiler  industry 
is  a  good  example  of  firms  with  variable  costs  that  account  for  a  high  pro- 
portion of  total  costs,  apparently  exceeding  90  per  cent  in  many  instances. 

One  possibly  surprising  result  of  the  operation  of  this  "comparative" 
principle,  given  the  free  price  system  and  mobility  of  resources  within 
areas,  is  that  we  have  no  assurance  that  the  area  of  lowest  production  "cost" 
for  any  given  commodity  actually  will  be  important  in  the  production  of  that 
commodity.   To  illustrate,  we  could  have  two  separate  areas  with  some  differ- 
ing abilities  to  produce  only  the  same  two  commodities.   The  "cost"  of  pro- 
ducing both  items  may  be  higher  in  area  A  than  in  area  B.   Nevertheless, 
there  will  be  a  tendency  for  all  of  one  item  to  be  produced  in  area  A  and  all 
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of  the  other  in  area  B.  Through  trade  between  the  areas,  the  economic  posi- 
tion for  both  will  be  enhanced  over  what  it  would  be  if  each  produced  both 
items  as  demanded  within  their  respective  boundaries. 

For  the  comparative  principle  to  be  meaningful  in  all  circumstances, 
there  must  be  some  kind  of  equalizer  in  the  form  of  a  "residual  claimant." 
Within  agriculture,  the  factor  most  often  functioning  in  this  capacity  is 
land  as  illustrated  explicitly  in  the  above  formulation.   For  two  distinct 
areas  we  may  find  that  costs  are  equal  for  all  non-land  items.  Moreover, 
within  each  area  we  might  find  that  each  factor,  including  land,  is  realiz- 
ing a  higher  return  than  could  be  achieved  through  any  alternative  employ- 
ment. This  is  known  as  the  "opportunity  cost"  principle  in  economics  and 
gives  us  an  all-inclusive  measure  of  cost  for  producing  any  given  item  at  a 
particular  place. 

Returns  to  land  may  differ  considerably  between  two  locations  due  to 
special  circumstances.   In  each  area,  the  cost  of  the  land  factor  for  pro- 
ducing any  item  is  what  could  be  realized  by  using  it  to  produce  the  next 
most  remunerative  alternative  item.   In  addition  to  the  pair  of  items  being 
considered,  for  example,  we  might  have  a  third  item  which  could  return  to 
land  much  more  in  area  A  than  in  area  B.   The  value  of  this  differential  in 
productivity  is  called  "residual  rent"  or  "differential  rent"  and  accounts, 
in  part,  for  observed  differences  in  land  values.  Through  time,  this  differ- 
ential advantage  is  capitalized,  giving  differences  in  land  prices.   In  this 
manner  it  trends  to  equalize  apparent  total  current  costs  per  unit  among 
areas . 

Economic  dynamics,  as  indicated  above,  is  the  process  by  which,  in  a 
highly  competitive  system,  changes  in  uses  of  resources  are  made  in  the 
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direction  of  permitting  the  marginal  components  of  each  resource  to  produce 
more  than,  or  at  least  as  much  as,  they  could  under  any  alternative  pattern 
of  uses.   The  nearer  this  objective  (general  equilibrium)  is  accomplished, 
as  stated  earlier,  the  greater  the  total  national  product  and  the  greater 
the  income  to  resources  (including  human  resources)  involved.   The  rearrange- 
ment of  resources  in  accordance  with  the  principle  of  comparative  advantage 
determines  the  location  of  production  for  given  items  and  other  kinds  of 
specialization  in  resource  use  within  the  economy.  To  abstract  ftom  all  the 
inter-relationships  among  resources  and  among  products,  attention  usually  is 
focused  on  just  one,  or  a  few,  products.   An  equally  important  reason  for 
such  narrowing  of  attention  is  that  some  pressing  economic  problems  usually 
are  presented  in  terms  of  one,  or  a  few,  products.   "The  term  'interregional 
competition'  is  more  often  given  the  more  specific  meaning  of  competition 
between  two  or  more  regions  producing  the  same  or  closely  related  products 
for  a  common  market.   The  common  market  may  be  regarded  loosely  as  the  total 
national  market........"  (3) 

Singling  out  just  one,  or  a  few,  commodity (ies)  from  many  products  and 
resources  that  may  be  concerned  in  any  considerations  involving  general 
equilibrium  or  comparative  advantage,  on  the  surface,  may  seem  to  abstract 
from  so  many  relevant  relationships  as  to  raise  real  questions  as  to  whether 
studies  in  "interregional  competition"  are  worthwhile.   As  a  practical  matter 
such  analyses  are  justifiable  for  some  important  reasons.   Since  questions 
most  often  arise  in  terms  of  specific  products,  it  is  incumbent  upon  analysts 
to  make  what  abstractions  are  necessary  to  develop  meaningful  answers  to 
problems  concerning  the  particular  products.   The  individual  producer  in  a 
given  locality  involved  with  a  "problem"  product  usually  doesn't  have  to  be 
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told  "what"  is  happening  --  the  most  common  sjmiptom  is  downward  price  tenden- 
cies for  the  finished  product  relative  to  its  cost  of  production,  and  the  pro- 
ducer is  aware  of  this.   However,  he  wants  to  know,  as  fully  as  possible, 
"why"  as  guidance  for  his  future  investment  policies  and/or  occupation  plans. 
He  can  observe  his  neighbors  and  make  adjustments  to  keep  in  competitive  pace 
with  them.  Moreover,  he  usually  does  not  have  knowledge  concerning  develop- 
ments in  distant  producing  areas  or  about  institutional  or  other  changes 
causing  shifts  in  relationships  among  areas.   An  analyst  in  interregional 
competition  can  identify  these  changes,  probably  can  quantify  their  effects, 
and  may  be  able  to  make  projections  as  to  the  duration  and  extent  of  such 
changes  for  the  future. 

Probably,  most  often  the  questions  come  from  producers  experiencing  an 
economic  "squeeze"  of  some  kind.   To  the  extent  that  trends  giving  rise  to 
the  problem  may  be  persistent,  the  objective  of  the  economist  will  be  to  as- 
certain the  basic  changes  in  relationships  which  underlie  them.   Even  then 
his  role  may  be  construed  as  that  of  the  dismal  scientist,  particularly  if 
alternatives  are  few  and  much  less  remunerative.  On  the  otherhand,  inter- 
regional competition  studies  also  are  made  to  locate  new  producing  or  pro- 
cessing areas,  particularly  in  opening  new  agricultural  areas,  introducing  a 
new  product,  or  inaugurating  new  producing  or  processing  techniques. 

The  broiler  industry  of  the  United  States  is  not  a  monolithic  economic 
organism,  although  there  is  great  similarity  among  some  of  its  sub-parts,  and 
the  steady  growth  in  total  output  may  give  an  impression  of  a  certain  oneness. 
Recently,  more  states  have  decreased  in  broiler  output  than  have  increased. 
The  production  of  this  item,  perhaps  more  than  any  other  that  is  still  labeled 
an  agricultural  product,  makes  extensive  use  of  inputs  from  off  the  farms  pro- 
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ducing  it.   On  the  other  hand,  there  are  important  exceptions  -  broiler 
growers  also  produce  relatively  large  amounts  of  corn  and/or  soybeans  which 
are  fed  to  chickens  in  the  immediate  area.   The  broiler  section  most  gener- 
ally approximating  an  indigenous  basis  or  self-contained  industry  is  DelMarVa, 
although  in  several  southern  areas  production  of  both  crops  is  rising  sub- 
stantially.  In  general,  however,  broilers  are  produced  by  people  who  produce 
little,  if  any,  such  crops. 

At  the  grow-out  (farm)  level,  variable  costs  constitute  a  relatively 
high  proportion  of  total  costs.   In  this  and  in  other  ways  broiler  production 
units,  particularly  the  highly  integrated  ones,  more  nearly  resemble  non-farm 
producing  entities  than  farms  in  the  traditional  sense.   The  labor  for  the 
growing-out  activities  and  the  managerial  element  to  handle  the  on-the-scene 
decision-making  is  viewed  by  prospective  integrating  firms  much  like  the 
potential  labor  supply  for  any  industrial  or  manufacturing  concern.   One  main 
difference  is  that  the  labor  for  the  growing-out  phase  is  located  at  varying 
distances  from  the  processing  plant  and  there  is  need  for  field-man  supervision 
at  some  distances  from  headquarters.   Secondly,  the  growers  provide  shelter 
facilities  and  some  other  items  of  equipment  and  supplies. 

The  supply  of  labor  and  the  potential  supply  of  broiler  houses  is  avail- 
able over  rather  wide  sections  of  the  United  States.  Within  these  broad  sec- 
tions, the  particular  localities  which  have  been  chosen  for  broiler  production 
have  been  in  large  part  the  result  of  an  accident  in  location  of  an  enterpris- 
ing individual.  Building  on  small  beginnings  invariably  has  meant,  where  con- 
ditions were  suitable,  an  expansion  to  sizeable  total  operations  and  otherwise 
a  decrease  or  demise  of  such  production. 

Accidental  location,  such  as  alluded  to  above,  has  become  much  less  prev- 
alent with  the  growing  importance  of  regional  and  some  national  integrators. 
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In  view  of  a  national  orientation  to  production  and  marketing,  a  systematic 
choice  of  a  production  area  is  made  in  an  attempt  to  ascertain  a  combination 
of  delivered  costs  of  feed  and  other  inputs,  grower  compensation,  processing 
costs,  and  transfer  of  the  finished  product  to  market  that  will  be  the  least 
among  possible  alternatives.   Some  important  difficulties,  however,  are  in- 
herent in  this  approach.   First,  there  are  frequently  unmeasurable,  possibly 
unknown,  or  unidentifiable,  elements  that  make  for  differences  in  costs 
among  regions.   Secondly,  even  for  the  identifiable  factors  which  can  be 
measured,  there  is  the  difficulty  of  selecting  or  describing  a  representa- 
tive firm  or  group  of  firms  since  each  area  will  have  a  family  of  cost 
curves  (or  structures)  within  it. 

Thirdly,  at  any  given  time,  deviations  from  equilibrium  may  differ 
greatly  among  areas.   These  departures  may  have  deep  roots  in  the  economy  of 
the  area  encompassing  not  only  the  mere  matching  of  resources  in  appropriate 
proportions  by  individual  firms,  but  extending  through  a  series  of  economic 
decisions  of  different  importance  and  orders  of  complexity,  including  the 
allocation  of  capital  by  governmental  units  for  social  overhead,  particularly 
elementary  and  secondary  education.   Substantial  under- investment  in  educa- 
tion (private  and  public)  in  area  "A"  will  tend  to  equip  each  succeeding 
year's  youth  with  less  earning  power  as  compared  with  those  in  area  "B"  where 
relatively  heavier  investments  in  education  may  be  made.   Under- investment  in 
education  is  closely  associated  with  labor  immobility;  both  can  contribute  to 
prolonged  differences  in  returns  to  labor  among  areas  producing  the  same  pro- 
duct. Undoubtedly,  this  is  involved  in  accounting  for  the  apparent  very  low 
returns  attributable  to  labor  on  Georgia  broiler  farms  as  contrasted  with 
DelMarVa.   (In  1963,  as  discussed  in  Part  II,  the  calculated  return  to  the 
typical  Georgia  grower  was  -$.11  per  hour  compared  with  $1.33  in  DelMarVa,  in 
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both  cases  after  deducting  interest  at  current  rates  on  all  assets,  borrowed 
or  owned,  supplied  by  the  grower) .   With  increased  emphasis  on  education  and 
other  measures  to  equalize  opportunities,  these  returns  will  tend  to  con- 
verge.  Thus,  to  construct  either  an  elaborate  and  possibly  high  cost  analy- 
tical framework  on  a  firm  premise  of  such  continued  disparities  or  to  make 
heavy,  "permanent"  investments  on  the  same  basis  is  to  build  on  something 
considerably  less  than  a  firm  foundation.   In  the  real  world,  of  course,  in- 
vestment decisions  must  be  made.   If  allowance  is  made  for  those  elements 
which  are  particularly  transitory  in  nature,  investment  decisions  may  be 
more  enlightened  and  will  be  reflected  in  type  or  permanency  of  construction, 
depreciation  schedules,  etc.,  all  of  which  will  contribute  to  a  lessening  of 
subsequent  costs  in  coping  with  change. 

Finally,  possibly  the  most  likely  insurmountable  difficulty  of  all  is 
that  most  of  such  analyses,  to  abstract  from  the  numerous  complexities,  are 
essentially  static  in  nature.   This  gives  rise  to  a  two-fold  problem:   (1) 
the  "cross-sectional,  still-picture"  of  the  economy  will  depict  varying  de- 
grees of  departures  from  equilibrium  under  prevailing  technology.   Any  fur- 
ther adjustments  toward  equilibrium  immediately  after  the  cross-sectional 
picture  is  finished,  will  provide  an  entirely  new  set  of  relationships  and 
render  the  static  picture  obsolete.  (2)   Introduction  of  each  new  institu- 
tional or  technological  change  produces  a  potentially  new  equilibrium  situa- 
tion and  the  need  for  an  entirely  new  complex  of  dynamic  adjustments  if  pro- 
gress toward  the  successively  new  equilibria  is  to  be  realized. 

Technological  and  institutional  changes  have  been  coming  to  the  broiler 
industry  with  such  rapidity  that  when  superimposed  on  (1)  above,  the  results 
of  many  analyses  are  virtually  obsolete  by  the  time  they  appear  in  print, 
even  if  the  very  latest  computers  are  employed.   No  doubt  for  reasons  such 
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as  these^  Bressler  recently  observed  that  "the  demand  and  supply  curves  that 
we  use  in  our  models  (of  interregional  competition)  are  simply  the  'finger- 
nails and  toenails'  of  a  highly  complex  organism  about  which  very  little  is 
said."  (4)   The  inability  to  cope  analytically  with  the  dynamic  adjustments 
toward  a  given  equilibrium,  and  lack  of  control  of,  or  inability  to  predict 
introduction  of  innovations  which  generate  successive  equilibrium  situations, 
apparently  also  prompted  Bressler  to  make  the  following  very  cogent  remark: 
"Logical  (theoretical)  tests  may  be  better  measures  of  a  good  model  than  is 
r^."  The  central  question  posed  by  Bressler  was  "How  can  we  help  society 
plan  and  move  most  effectively  toward  the  normative  solution?"  In  the  con- 
text of  the  study  herein,  this  means  that  attention  should  be  focused  on 
analyses  designed  to  suggest  ways  to  minimize,  for  example,  disparities  be- 
tween returns  to  the  labor  component,  as  between  Georgia  and  DelMarVa,  rather 
than  to  appraise  the  existing  balance  (in  some  sense)  or  measure  changes  in 
some  less  relevant  relationships  as  between  the  two  areas. 

Some  studies  in  "Interregional  Competition"  have  as  their  objective 
merely  the  determination  of  an  "ideal"  geographic  distribution  of  given  pro- 
duction among  markets  over  a  stated  (short)  period.  For  an  item  produced  and 
marketed  under  highly  competitive  conditions,  such  as  commercial  broilers, 
this  "ideal"  consists  of  equalizing  "net"  prices  from  all  available  markets, 
thereby  maximizing  returns  within  the  highly  competitive  framework. 


In  a  highly  competitive  situation,  only  one  or  a  few  producers  can  maximize 
net  income  by  selling  in  the  highest  priced  market,  thereby  tending  to 
equalize  prices  among  markets.   For  an  industry  as  a  whole  to  maximize  re- 
turns, control  of  supply  and  marketings  must  be  centralized  (in  a  private 
or  public  decision-maker)  and,  taking  account  of  specific  demand  functions 
in  each  market,  the  supplies  so  channeled  as  to  equalize  marginal  net  re- 
turns among  markets.  Almost  invariably  this  means  unequal  net  (average) 
prices  among  markets  for  given  uses  and  discriminatory  (unequal)  pricing 
among  uses.  For  further  discussion  of  these  differences,  with  examples,  see 
Waugh's  excellent  recent  bulletin.  (5) 
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The  actual  distribution  can  be  compared  with  this  "ideal"  to  ascertain  whether 
the  desired  equalization  of  net  prices  was  achieved  or  whether  any  particular 
producing  area  properly  distributed  its  output  among  markets.   Such  an  in- 
quiry will  not  be  undertaken  in  the  study  here  presented;  it  will  be  assumed, 
simply,  that  available  supplies  in  successive  periods  are  made  sufficiently 
mobile.   The  salesmen  and  brokers  are  agile  and  resourceful  enough  that  al- 
location in  the  real  world  practically  approximates  the  "ideal."   (This  is 
almost  invariably  the  conclusion  of  such  analyses;  one  such  analyst  reported 
to  this  author  that  any  departure  usually  directs  questions  and  skepticism  to 
the  analytical  method  rather  than  to  the  real  world). 

In  the  poultry  industry,  not  unlike  other  industries,  the  one  certainty 
is  that  the  future  is  uncertain.   Uncertainties  arise  mainly  from  the  unpre- 
dictable nature  of  technological  and  institutional  (e.g.  freight  rate)  inno- 
vations.  These  factors  make  it  incumbent  upon  the  decision-maker,  with 
freedom  to  choose  among  alternative  locations,  to  emphasize  probable  future, 
rather  than  existing,  relationships  of  production  and  transfer  costs.   The 
first  twelve  months  of  operations  hopefully  will  be  only  a  small  fraction  of 
the  total  productive  life  of  an  installationo   Some  specific  factors  bearing 
on  the  future  relative  advantages  of  any  particular  producing  area  are  the 
following:   (1)  changes  in  technology  of  transportation  and  changes  in  pric- 
ing policies  for  transportation  services;  (2)  changes  in  technology  of 
broiler  production,  especially  the  change  in  relationship  between  feed  inputs 
and  product  outputs,  including  disease  control;  (3)  innovations  in  the  inte- 
grated business  organizations;  (4)  economic  growth  prospects  for  an  area  as  a 
whole  with  particular  consideration  to  the  long-term  alternative  opportunities 
for  labor  in  the  grow-out,  as  well  as  the  processing  phases;  and  (5)  popula- 
tion shifts  and  other  factors  which  may  contribute  to  a  relative  shift  in 
source  of  demand  for  one  particular  producing  area. 
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The  central  and  comparatively  limited  objective  of  this  project,  as  in- 
dicated above,  was  to  identify  and,  where  possible,  measure  some  of  the  major 
changes  which  have  occurred  to  affect  the  economic  environment  for  producing 
commercial  broilers  and  eggs  in  West  Virginia.  The  immediate  purpose  was  to 
attempt  to  establish  reasons  for  the  downturn  in  output  of  both  products,  to 
provide  some  basis  for  appraising  prospects  for  the  future  and,  if  possible, 
in  the  normal  course  of  the  analysis,  make  manifest  any  feasible  remedial 
actions  that  could  be  taken  by  firms  acting  singly  or  in  concert. 

The  analysis  was  conducted  against  the  background  as  to  requirements 
for  general  equilibrium  and  comparative  advantage  referred  to  above  but  em- 
ploying the  relatively  simple  technique  known  as  "The  Trends  Method"  for 
analyzing  and  expressing  the  changes  in  the  more  influential  factors.  (3) 
Attention  was  focused  on  the  following  elements:   production  of  the  product; 
price  received  for  the  product;  price  paid  for  feed  and  for  broiler-type  baby 
chicks.   In  all  cases  other  than  production,  emphasis  was  directed  to  changes 
in  relationships  among  states  rather  than  to  absolute  levels.   The  "Trends" 
approach  was  employed  recognizing  that  given  trends  in  past  years  are  not 
necessarily  helpful  in  forecasting  the  future  since  the  so-called  trends  can 
abruptly  change.   (Twenty-eight  states  now  produce  fewer  broilers  than  they 
did  in  the  fairly  recent  past)  .   However,  by  unearthing  the  probable  reasons 
for  certain  trends  or  changes  in  them  a  better  insight  can  be  obtained  for 
forecasting  the  future  if  this  is  all  that  is  desired.   But  more  important, 
even  where  the  analysis  itself  does  not  permit  direct  forecasts,  the  identi- 
fying of  relevant  factors  for  decision  makers  will  enable  them  to  develop 
better  informed  judgments  for  guiding  their  activities,  as  time  passes. 

It  was  not  the  purpose  of  this  project  to  make  internal  analyses  of 
firms  and  to  make  comparisons  thereof  among  regions.  Unquestionably,  the 
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changes  In  the  particular  elements  chosen  for  rather  close  analysis  have 
been  reflected  in  widely  different  "pocket  book"  effects  among  individual 
producers.   Individual  farmers  and  operators  of  non-farm  entities  associated 
with  the  broiler  grow-out  and  producing  units  will  know  best  what  their  per- 
formance is  currently  and  how  this  compares  with  given  points  in  past  periods. 

Individual  private  operators  in  West  Virginia  then  can  become  aware  of 
the  influence  of  these  external  factors  on  their  firms"  performance.   At  all 
times,  of  course,  determined  efforts  must  be  made  by  such  operators  .to  keep 
up-to-date  in  application  of  new  developments  in  production,  management,  and 
marketing  if  they  are  to  keep  pace  with  producers  in  other  areas. 

While  no  specific  long-term  projections  are  made,  it  is  inescapable  that 
many  of  the  trends,  several  of  which  are  adverse  to  West  Virginia  farming, 
generally  will  continue  in  present  directions.   A  further  deterioration  in 
the  broiler  and  egg  industries  and  other  important  segments  of  the  State's 
agriculture  raises  questions  as  to  the  ultimate  solutions  to  a  problem  which 
seriously  concerns  the  future  of  so  large  a  portion  of  the  population.   This 
suggests  the  compelling  need  for  research  over  a  much  broader  spectrum  than 
just  the  economics  of  one  phase  of  agriculture  or  even  of  West  Virginia  agri- 
culture as  a  sectorial  study. 

Feasible  alternatives  for  poultrymen  as  well  as  for  many  other  compon- 
ents of  the  West  Virginia  population,  are  difficult  to  prescribe  because  of 
prolonged  under- investments  in  social  over-head,  particularly  in  educational 
services  at  primary  and  secondary  levels.    As  a  result  the  populace  of  the 


Pavlic  has  suggested  a  A-point  program  for  enhancing  incomes  of  employable 
farm  operators  in  Applachia  and  preventing  perpetuation  of  low- income  condi- 
tions into  succeeding  generations:   (1)  forest  improvement  projects;  (2) 
labor  retraining  and  out-migration;  (3)  increased  welfare  for  the  disabled 
and  retired;  and  (4)  an  improved  educational  system  for  school-age  youth; 
"...an  improved  educational  system  is  conceived  to  be  the  most  important 
long-run  solution  to  the  low-income  problem."  (6) 
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State  has  many  disadvantages  and  few  Inherent  advantages  as  compared  with 
their  counterparts  elsewhere  in  the  nation.   Moreover,  the  rough  terrain 
constitutes  a  formidable  negative  influence  to  many  non-farm  activities  as 
well  as  to  agriculture. 
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PART  I 


SOME  PHYSICAL  CHARACTERISTICS  OF  WEST  VIRGINIA  AND 

DEVELOPMENTS  IN  TRANSPORTATION  WHICH  AFFECT 

THE  RELATIVE  POSITION  OF  THE  STATE 


There  is  ample  justification  for  calling  West  Virginia  the  Mountain 

State.   Some  western  states  undoubtedly  have  as  large  a  portion  of  their 

areas  in  mountains,  but  generally  the  steepness  of  slope  is  not  as  great. 

In  West  Virginia  relatively  few  elevations  exceed  3,000  feet.   But  the 

difficulties  of  employing  the  land  for  any  of  a  number  of  uses  is  indicated 

by  the  following  classification  of  the  surface  by  slope: 

Proportion  of  total  acreage  with 

Slope slope  indicated  in  column  1.  (7) 

Percentage  Percentage 

0-11  16 

12-24  18 

25-39  38 

40  and  over  28 

About  two-thirds  of  the  State's  area  slopes  in  excess  of  25  per  cent, 
but  some  counties  range  much  higher.   In  fact,  for  seven  counties  90  per 
cent  or  more  of  their  area  has  slopes  in  excess  of  25  per  cent. 

Rugged  terrain,  such  as  described  above,  is  a  serious  obstacle  to 
agricultural  enterprises  as  well  as  to  efficient  transportation  for  non-farm 
as  well  as  for  farm  uses. 


Actually,  since  the  area  measurement  presumed  a  flat  surface,  the  official 
total  figures  for  the  state  are  understated  with  probable  consequent  over- 
statement of  proportions  of  surface  in  lower  slopes  and  substantial  under- 
statement of  proportions  with  steeper  slopes. 
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Attention  in  this  study  will  be  focused  on  the  transportation  problems 
presented  by  the  gradient  characteristic.   It  will  only  be  observed  that 
the  rather  rapid  diminution  of  West  Virginia  land  in  farming  presumably  at- 
tests to  the  infeasibility  of  using  modern  equipment  and  otherwise  improved 
farming  methods  on  such  rough  terrain. 

Nature  of  Influence  of  Gradient  on  Transport  Costs 

The  rugged  terrain  of  the  State  results  in  greater  cost  of  construct- 
ing or  improving  highways.  (8)  As  a  result,  most  other  states  are  making 
greater  improvements  which  help  to  lessen  the  transportation  costs  of  con- 
ducting business.  (9)  Because  of  these  differential  rates  of  improvement, 
it  appeared  essential  to  attempt  to  quantify  in  meaningful  economic  terms 
the  significance  of  the  terrain  of  West  Virginia  as  reflected  in  gradients 
of  highways  and  the  influence  of  this,  in  turn,  upon  transportation  costs. 

Only  brief  reference  will  be  made  in  this  report  to  construction  as- 
pects of  the  highway  problem.   Attention  will  be  focused  on  the  highways  as 
they  now  exist  and  the  contribution  of  the  existing  gradients  to  cost  of 
transport  over  and  above  what  the  cost  would  be  on  nearly  level  conditions. 
The  effect  of  terrain  on  transportation  is  really  two-fold:   (1)  distance 
is  added  in  order  to  get  between  two  given  points  because  highways  are  con- 
structed to  take  some  advantage  of  the  contour  of  mountains  and,  in  addi- 
tion, there  is  the  up  and  down  movement  which  further  detracts  from  the 
straight  line  approach  between  two  points,  and  (2)  power  has  to  be  exerted 
to  provide  vertical  lift  to  cargo  as  well  as  forward  movement.   These  two 
aspects  of  the  problem  are  mentioned  only  to  indicate  the  separate  principles 
of  physics  involved.   The  approach  will  be  to  use  the  standard  gradient  meas- 
ures and  appraise  the  influence  of  these  on  transport  cost. 

26 


So  far,  at  least,  it  has  not  been  possible  to  obtain  data  from  transport 
agencies  that  would  permit  the  derivation  of  differential  costs  among  gradi- 
ents.  For  railroads,  cost  data  are  developed  by  zones  or  divisions.   But, 
invariably,  such  areas  encompass  level  as  well  as  rough  terrain,  and  it  is 
not  possible  to  obtain  data  that  are  directly  useable  for  the  purpose  at  hand. 
Even  fewer  data  have  been  assembled  in  regard  to  truck  transport  and  these 
also  have  been  averages  of  widely  differing  types  of  terrain. 

In  general,  the  railroads  were  constructed  so  as  to  take  greater  advan- 
tage of  existing  river  beds  and  more  tunnels  were  employed  than  has  been  the 
case  for  highways.   It  is  economically  more  compelling  to  provide  minimum 
gradients  for  railroads  than  for  auto  vehicles  because  railroads  incur  a 
greater  cost,  it  appears,  in  going  down,  as  well  as  up,  steep  grades.   In  the 
case  of  highway  vehicles  the  downgrade  is  in  some  respects  an  offset  to  the 
cost  of  negotiating  steep  upgrades. 

The  task  of  ascertaining  the  cost  of  operating  motor  trucks  is  complex 
even  on  level  terrain  because  of  the  many  factors  involved.   Some  of  the  var- 
iable factors  are:   (1)  the  gross  weight  of  vehicles,  (2)  wage  bases  for 
drivers,  (3)  speed  at  which  vehicles  operate,  which  of  course  reflects  the 
traffic  congestion,  as  well  as  other  road  conditions,  and  (4)  over  a  period 
of  time,  of  course,  additional  factors  come  into  play,  such  as  original  cost 
of  equipment,  depreciation,  interest  on  investment,  taxes_^  and  the  general 
overhead  cost  of  doing  business.   To  ascertain  the  separate  influence  of 
terrain  we  shall  focus  on  only  those  costs  that  vary  because  of  the  terrain 
factor.   A  dual  basis  for  choosing  the  items  which  vary  with  gradient  was 
employed:   (1)  items  which  logically  vary  by  gradient  of  the  highway,  and 
(2)  items  for  which  data  are  available.   These  happen  to  be  fuel  consumption 
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and  travel  time.   Other  factors  exist  which  also  vary  with  the  gradient  but 
these  two  items  appear  to  be  the  major  factors.  According  to  one  recent 
study,  these  items  account  for  20  and  22  per  cent,  respectively,  (fuel  and 
time  of  travel)  of  the  total  cost  of  operating  motor  vehicles.  (10) 

Fixed  Versus  Variable  Costs  in  Trucking  Industry 

There  is  a  wide  range  of  concepts  as  to  what  constitutes  fixed  and 
variable  costs,  respectively,  in  the  trucking  industry.   This  industry  is 
vastly  different  from  railroads  in  the  sense  that  there  is  no  road  bed  to 
be  maintained  as  direct  costs  by  truck  lines.   A  recent  study  by  the  Inter- 
state Commerce  Commission  with  regard  to  costs  in  the  Rocky  Mountain  States 
suggests  that  the  variable  costs  may  range  upward  from  85  per  cent  of  the 
total  cost  of  truck  operation.  (11)   For  that  particular  study  the  90  per 
cent  level  was  arbitrarily  chosen.   This  study  applied  to  eleven  Class  I 
and  Class  II  common  carriers  in  the  Rocky  Mountain  region  having  a  gross 
annual  revenue  of  over  $500,000  with  75  per  cent,  or  more,  of  such  revenues 
being  derived  from  general  commodities.   These  are  the  only  carriers  that 
are  required  by  the  Interstate  Commerce  Commission  to  keep  the  supplemental 
statistics  needed  to  determine  rate-making  costs.   This  study  concluded, 
incidentally,  that  the  total  line-haul  cost  per  vehicle  mile  (based  on  the 
vehicles  traveling  an  average  of  37.3  miles  per  hour)  was  34.350  cents. 
The  weight  of  cargo  on  which  this  cost  was  premised  was  not  indicated  and 
presumably  it  was  implicitly  assumed  that  the  cost  per  vehicle  mile  was  in- 
dependent of  the  load  carried.   Although  this  study  was  based  on  data  for 
the  Rocky  Mountain  region,  it  is  not  clear  as  to  the  influence  of  terrain. 
In  the  vast  majority  of  cases  the  gradients  of  highways  in  that  part  of  the 
United  States  are  much  less  than  they  are  in  West  Virginia.   Although  the 
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mountains  reach  greater  heights^  the  surfaces  are  relatively  smoother,  and 
much  of  the  travel  may  take  place  along  the  contour  to  lessen  the  influence 
of  gradient.   Nevertheless,  the  fact  that  a  figure  of  34  cents  per  mile  is 
reported  suggests  that  there  was  substantial  gradient  involved. 

In  April,  1963,  the  Economic  Research  Service  of  the  United  States 
Department  of  Agriculture  released  what  is  described  as  a  Pilot  Study  of 
Exempt  Motor  Carriers  operating  in  Delaware,  Maryland,  and  Virginia.  (10) 
In  all,  this  study  covered  28  trucking  firms  concentrated  in  the  eastern 
shores  of  Delaware  and  Maryland,  and  in  the  Shenandoah  Valley  of  Virginia. 
No  minimum  was  specified  as  to  the  size  of  firm  in  the  survey,  and,  as  a 
result,  much  smaller  firms  were  included  than  was  the  case  in  the  study  by 
the  Interstate  Commerce  Commission.   The  average  load  haul,  according  to 
this  study,  was  15  tons  per  trip,  but  there  was  no  specification  made  as  to 
the  speed  of  travel  for  the  vehicles.   This  study  also  made  no  specifica- 
tion as  to  the  gradient  involved  in  the  travel  routes  for  the  vehicles. 
Those  trucks  operating  on  the  eastern  shore  of  Maryland  and  Delaware  prob- 
ably had  virtually  a  zero  gradient.   But  those  operating  from  a  central 
headquarters  in  the  Shenandoah  Valley  of  Virginia  inevitably  would  have  en- 
countered a  gradient  in  some  phases  of  their  operation.   However,  as  a  rough 
approximation  of  a  point  of  departure  for  the  analysis  herein  it  seemed  safe 
to  assume  that  the  28.8  cents  per  mile  applied  to  a  gradient  not  signifi- 
cantly different  from  zero.  This  will  be  sufficient,  particularly  if  it  is 
recognized  that  the  true  figure  probably  is  a  little  lower  than  the  28.8 
cents,  and  as  this  figure  is  lowered  the  relative  disadvantage  of  a  moun- 
tainous area  such  as  that  of  West  Virginia  would  be  larger. 

It  will  become  evident  as  the  following  analysis  progresses  that  in 
studies  of  the  cost  of  operating  motor  vehicles,  it  is  necessary  to  specify 
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the  numerous  influential  factors  in  addition  to  the  speed  of  vehicle  and/or 
the  amount  of  cargo  carried.   It  is  helpful,  at  least  as  an  indicated  first 
approximation,  to  specify  a  breakdown  of  costs  of  operating  a  motor  vehicle 
on  a  mileage  basis  in  the  manner  described  in  the  publication  by  the  Eco- 
nomic Research  Service.   This  breakdown,  both  relative  and  absolute,  is 
shown  in  Table  2. 

Approximating  Cost-Effects  of  Gradient 

The  basic  data  for  the  present  study  on  the  relationship  of  travel 
time  and  fuel  consumption  to  profile  of  the  highway  and  weight  of  trucks 
were  obtained  from  a  study  conducted  by  the  Bureau  of  Public  Roads  in  1948. 
(12)   In  the  phraseology  of  the  highway  engineer,  that  study  was  designed  to 
solve  the  "problem  of  size  and  weight  of  commercial  vehicles."  More  specif- 
ically, it  may  be  described  as  a  performance  study  designed  to  produce  two 
segments  of  direct  operating  costs,  fuel  and  time,  for  commercial  vehicles 
of  various  types,  powers,  and  gross  weights  as  related  to  the  profile  of  the 
highway. 

This  performance  test  was  conducted  over  two  routes  in  Pennsylvania 
that  differed  radically  in  gradient.   One  was  a  major  portion  of  the 
Pennsylvania  Turnpike  between  the  Carlisle  and  New  Stanton  interchanges,  a 
distance  of  148.7  miles.  This  was  a  four- lane  divided  highway  with  a  maxi- 
mum gradient  of  three  per  cent.  The  other  highway  was  part  of  U.S.  11  from 
Carlisle  to  Chambersburg  and  a  section  of  U.S.  30  from  Chambersburg  to 
Greensburg,  a  total  length  of  149.4  miles.   The  latter  had  gradients  of  up 
to  12  per  cent  and  many  continuous  long  climbs  of  six  to  eight  per  cent. 
The  Turnpike  sector  was  divided  into  16  different  sections  while  the  other 
highway  was  marked  off  into  20  separate  sections. 
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Table  2:   Distribution  of  Trucking  Costs  Among  Specific  Variable  and  Non-Variable 
Items 


Variable  Cost  Items 


Per  Cent 

of  Sub-Total 

Costs 


Per  Cent 

of  Total 

Costs 


Estimated 
Actual  Costs 
Per  Mile 


(Cent^ 


Fuel  and  oil 

30.8 

Fuel  use  taxes 

1.1 

Icing  charges 

.9 

Tolls 

6.3 

Loading  and  Unloading  charges 

1.3 

Phone  calls 

.3 

Brokerage 

1.7 

Repair  and  Maintenance: 

Parts  and  labor 

16.5 

Tires 

4.8 

Wages  to  drivers  and  helpers 

34.9 

Other  costs 

1.4 

Sub-Total 

100.0 

21.7 

6.25 

.8 

.22 

.6 

.18 

4.4 

1.28 

.9 

.26 

.2 

.06 

1.2 

.35 

11.6 

3.35 

3.4 

.97 

24.6 

7.08 

1.0 

.28 

70.4 


20.28 


Non-Variable  Costs 


Equipment  depreciation 

Other  depreciation 

Insurance 

Interest 

License  fees  and  permits 

Vehicle  property  taxes 

Other  fixed  costs 

Indirect  Costs 
Sub-Total 

Grand  Total 


44.5 

.6 

21.2 

6.4 

9.8 

.6 

.7 

16.2 
100.0 


13.2 

3.79 

.2 

.05 

6.2 

1.80 

1.9 

.55 

2.9 

.83 

.2 

.05 

.2 

.06 

4.8 

1.38 

29.6 

8.51 

100.0 


28.79 


Adapted  from  "Cost  of  Operating  Exempt- for-Hire  Motor  Carriers  of 
Agricultural  Commodities",   U.  6.  Department  of  Agriculture,  ERS  109  (Washington, 
1963). 
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Seven  different  vehicles  were  employed  in  the  study  with  a  range  in  the 
type  and  size  of  the  trucks  and  in  the  load.   The  weight  of  cargo  varied 
from  20,000  pounds  to  139,500  pounds.   Each  vehicle  made  three  trips  on  each 
stretch  of  roadway  with  three  different  load  weights.   Thus,  each  vehicle 
traveled  a  minimum  of  5,400  miles  making  approximately  40,000  miles  total 
travel  for  the  seven  vehicles  in  the  period  from  July  19,  1948,  through 
October  7,  1948.   The  trucks  operated  five  days  a  week,  day  and  night,  re- 
gardless of  weather  conditions. 

Numerous  data  were  collected  in  the  course  of  that  study.   As  far  as  the 
present  study  is  concerned  the  important  data  were  those  on  gas  consumption 
and  time  of  travel  for  each  of  the  37  sections  for  the  21  different  gross 
weights  involved.   Following  the  field  phase  of  the  Pennsylvania  road  study, 
the  authors  applied  statistical  procedures  (least-squares)  to  determine  the 
average  relationships  which  existed  between  gradient  and  gasoline  consumption 
for  the  different  gross  weights  of  the  vehicles  and,  secondly,  the  travel 
time  and  the  gradient  of  highway  for  the  various  weight- to -power  ratios  which 
existed  for  the  different  vehicles.   The  following  two  formulas  were  adopted 
to  describe  the  relationships  involved: 

(1)  GPM  =  awb 

where:   GPM  =  Gallons  per  mile,  and 

w  =  Gross  weight  in  thousands  of  pounds 

(2)  MPM  =  a  +  bR 

where  MPM  =  minutes  per  mile,  and 

R  =  weight-power  ratio  in  pounds  per  net  horsepower. 
As  indicated  by  the  formulas,  for  given  gradient  of  highways,  the  re- 
lationship from  which  gasoline  consumption  is  derived  is  curvilinear,  while 
the  one  depicting  relationship  of  travel  time  to  weight-power  ratio  is 
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linear.  However,  after  allowing  the  gradients  to  vary,  as  in  Figures  6  and 
1 ,    both  relationships  take  on  a  curvilinear  appearance. 

Using  the  first  formula  above,  composite  data  (that  is,  both  direc- 
tions) on  gasoline  consumption  were  determined  for  the  full  range  of  gross 
vehicle  weights  for  the  different  gradients.   For  situations  in  which  de- 
clines about  equaled  the  inclines  for  the  full  span  of  travel,  a  family  of 
curves  resulted  as  shown  in  Figure  6.   Using  the  second  formula,  data  on 
the  composite  travel  time  for  vehicles  of  various  weight-power  ratios  were 
ascertained  (as  shown  in  Figure  7)  on  those  sections  also  for  which  the 
gross  rise  about  equaled  the  gross  fall.   In  other  words,  in  both  cases 
rolling  territory  was  assumed  so  that  the  height  above  sea  level  at  the  end 
of  the  run  was  not  significantly  different  from  that  at  the  beginning.  Many 
other  sets  of  curves  were  derived  covering  situations  where  there  were  pre- 
dominately inclines  or  predominately  declines  as  well  as  for  separate  direc- 
tions of  travel  in  contrast  to  the  composite.   However,  for  the  study  herein 
only  the  composite  charts  will  be  employed  and  for  those  situations  in  which 
the  gross  rise  about  equals  the  gross  fall.   This  is  the  practical  situation 
that  one  encounters  as  he  crosses  West  Virginia  and  as  broiler  contractor's 
service  vehicles  traverse  to  and  from  grower  locations. 

The  statistical  analysis  of  data  from  the  Pennsylvania  field  survey  in- 
dicated that  for  identical  vehicles  traveling  on  different  sections  of  high- 
way the  gasoline  consumption  permile  or  the  minutes  of  travel  per  mile  were 
the  same  as  long  as  the  rise  and  fall  were  the  same  on  the  different  sec- 
tions, regardless  of  pavement  surface,  alignment  of  highway,  or  length  of 
the  sections  involved.   This  was  a  very  significant  finding  because  it  means 
that  the  results  from  the  study  may  be  used  on  any  highway  at  any  place  so 
long  as  the  altitude  generally  is  less  than  3,000  feet.   It  is  to  be  empha- 
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FIGURE  6.   CONSUMPTION  OF  GASOLINE  PER  MILE  BY  MOTOR  FREIGHT  VEHICLES 
OF  CERTAIN  GROSS  WEIGHTS  AS  INFLIJENCED  BY  HIGHWAY  GRADIENT 
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FIGURE  7.   ELAPSE  OF  TBIE  PER  MILE  BY  MOTOR  FREIGHT  VEHICLES  OF  CERTAIN 
WEIGHT- TO- POWER  RATIOS  AS  INFLUENCED  BY  HIGHWAY  GRADIENT 
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45-54  percent  of  the  total  rise  and  fall) 

Estimates  based  on  data  from  Bureau  of  Public  Roads,  U.S. 
Department  of  Commerce  (12) 
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sized,  of  course,  that  the  term,  "statistically  applicable,"  is  to  be  em- 
ployed since  the  results  were  determined  by  statistical  procedures  and, 
therefore,  they  may  not  be  as  exact  as  accounting  or  engineering  data  might 
be  if  used  in  the  same  context.   Thus,  the  data  can  be  applied  to  any  sec- 
tion of  highway  as  long  as  the  average  gradient  is  known  for  the  particular 
section  of  highway  involved  and  the  amount  of  incline,  as  compared  with  the 
total  incline,  plus  decline  involved.   Obviously,  vastly  different  results 
would  be  obtained  as  between  a  situation  where  the  inclines  about  equal  the 
declines  as  compared  with  long  continuous  inclines  or  long  continuous 
declines . 

Adapting  Cost-Effects  to  West  Virginia  Highways 

The  highways  of  West  Virginia  with  which  we  were  initially  concerned 
are  those  servicing  the  South  Branch  Valley  broiler  area.   Accordingly,  pro- 
file highway  maps  were  obtained  from  the  State  Road  Commission  covering  the 
highways  starting  from  the  center  of  Moorefield,  going  eastward  on  Route  55 
to  Wardensville,  and  then  northeastward  on  Route  259  to  the  West  Virginia  - 
Virginia  border,  a  total  distance  of  43  miles.   From  these  maps  a  tabulation 
was  made  showing  the  linear  distance  and  gradient  for  every  section  of  the 
highway  that  had  an  uninterrupted  gradient.   In  all,  there  were  in  excess  of 
800  sections  so  tabulated,  ranging  in  length  from  50  feet  to  more  than  5,000 
feet  each.   These  sections  were  classified  in  accordance  with  the  observed 
gradient  rounded  off  to  the  nearest  whole  number  as  shown  in  Table  3.   Actu- 
ally in  this  stretch  of  highway,  44  per  cent  of  the  linear  distance  had  a 
gradient  of  5  per  cent  or  more.   About  20  per  cent  of  the  mileage  had  gradi- 
ents of  7  and  8  per  cent;  9  per  cent  had  a  gradient  of  9  per  cent  or  more. 
The  average  gradient  for  the  entire  distance  was  approximately  3.5  per  cent. 


33 


In  total,  the  gross  decline  was  so  nearly  equal  to  the  gross  incline  that  the 
charts  referred  to  earlier  showing  the  composite  calculations  for  time  and 
fuel  consumed,  respectively,  for  the  situation  where  the  rise  was  between  45 
and  54  per  cent  of  the  total  rise  and  fall,  were  applicable  to  this  set  of 
data. 

The  percentage  distribution  of  this  particular  segment  of  road  among  the 
different  observed  gradients  is  shown  graphically  in  Figure  8.   In  the  same 
chart,  curves  are  shown  which  represent  the  total  cost  of  operating  two  dif- 
ferent tractor-trailer  combinations  of  given  descriptions  for  the  first  eight 
categories  of  gradients.   (The  Pennsylvania  study  did  not  contain  data  for 
more  than  8  per  cent  gradient  so  the  lines  cannot  be  extrapolated  to  higher 
gradients.)   As  indicated  by  the  chart,  the  total  cost  of  operating  the 
50,000  pound  vehicle  (250  pounds  gross  weight  per  net  horsepower)  ranged  from 
around  27  cents  per  vehicle  mile  where  the  roadway  was  practically  level  up 
to  approximately  65  cents  for  the  8  per  cent  gradient.   At  the  3.5  per  cent 
gradient,  the  approximate  average  for  the  total  distance,  the  total  operating 
cost  was  about  37  cents  per  mile,  around  37  per  cent  above  the  cost  under 
near-level  conditions.   The  upper  curve  in  the  chart,  representing  the 
72,000-pound  vehicle,   rises  even  more  rapidly  with  increases  in  steepness 
of  grade.   At  the  3.5  per  cent  average  gradient  the  cost  for  this  vehicle  was 
around  45  cents  per  mile,  somewhat  over  60  per  cent  above  costs  based  on 
level  conditions. 


Data  for  a  72,000  pound  vehicle  (400  pounds  gross  weight  per  net  horsepower) 
are  shown  (graphically  but  not  in  tabular  form)  despite  the  fact  that  the 
load  limit  in  W.  Va.  for  a  4-axle  vehicle  is  approximately  68,000  pounds; 
the  72,000-pound  limit  prevails  in  most  other  states. 
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In  Table  4  are  the  supporting  data  for  the  50,000  pound  vehicle  shown 
in  the  chart,  along  with  the  components  of  the  total  operating  cost  data  and 
the  method  for  combining  the  results  from  the  Pennsylvania  Survey  with  the 
data  applicable  to  the  West  Virginia  highways.   (Similar  data  are  not  in- 
cluded for  the  larger  vehicle.)   It  will  be  noted  that  fuel  and  time  con- 
tribute about  equally  to  the  increased  costs  of  operating  the  50,000  pound 
vehicle  under  the  specified  conditions,  up  to  the  3  per  cent  level.   Beyond 
that  point,  the  time  involved  caused  the  expenditure  for  that  component  to 
increase  more  rapidly  than  the  cost  of  gasoline.   At  the  zero  grade,  or 
level  condition,  time  and  gasoline  required  the  expenditure  of  5.8  and  4.9 
cents  per  mile,  respectively.   At  the  4  per  cent  grade  the  fuel  expenditure 
was  about  10  cents  per  mile,  while  that  for  time  was  11.5  cents.   At  the  8 
per  cent  gradient  fuel  cost  was  21.3  cents,  while  the  cost  for  time  was  24 
cents  per  mile. 

It  was  possible  to  make  one  field  test  of  these  observations  on  part  of 
the  section  of  road  referred  to  above.   This  was  done  by  having  the  Rocking- 
ham Poultry  Marketing  Cooperative  record  the  gross  weight  of  the  vehicle  and 
supply  the  data  on  the  power  unit  and  then  to  make  the  run  from  Moorefield 
to  Baker,  a  distance  of  23  miles.   They  were  not  asked  to  record  the  amount 
of  gasoline  consumption;  only  to  keep  a  record  of  the  time  involved  in  making 
that  particular  run.  Meanwhile,  based  on  the  data  as  to  gross  weight  and 
power  unit,  a  calculation  was  made  in  advance  using  the  formulas  from  the 
Pennsylvania  study  as  to  the  probable  time  that  would  be  required.   Upon  sub- 
sequent checking,  it  was  found  that  the  advance  calculation  was  within  less 
than  5  per  cent  of  the  average  of  three  such  runs . 
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General  Implications  of  Gradient-Cost  Findings 

The  significance  of  the  above  data  as  shown  in  the  table  and  the  chart 

can  be  indicated  in  a  broader  manner  by  using  a  larger  section  of  State 
highway.  For  this  purpose,  all  of  U.S.  Route  50  was  used  as  it  extends  from 
the  eastern  to  the  western  border,  including  the  small  segment  of  western 
Maryland,  a  total  distance  of  216  miles.   It  was  assumed  for  this  purpose 
that  the  43-mile  section  of  highway,  involving  Routes  55  and  259,  was  repre- 
sentative of  the  entire  section  of  Route  50  which  crosses  West  Virginia. 
Using  the  gradient  of  3.5  per  cent,  as  derived  for  the  other  section  of  high- 
way, which  gave  a  figure  of  42  cents  per  mile  as  an  estimated  total  cost  of 
operating  the  72,000  pound  vehicle,  the  cost  of  traversing  the  216  miles 
would  be  $90.72.  Now,  the  distance  between  the  same  two  points,  if  they  were 
located  in  Delaware,  or  in  parts  of  Indiana,  Illinois,  or  Iowa  would  be  in 
the  neighborhood  of  163  miles.   The  cost  per  vehicle  mile,  in  that  instance, 
having  practically  a  level  gradient,  would  be  approximately  29  cents.   The 
163  miles  multiplied  by  the  29  cents  per  mile  gives  $47.27.   This,  it  will  be 
noted,  is  about  half  the  cost  that  would  actually  be  experienced  under  pres- 
ent road  conditions  of  West  Virginia.   This  assumes,  incidentally,  that  less 
than  one-half  of  the  costs  are  truly  variable. 

Actually,  with  the  slower  speeds  involved  in  making  the  run  under  the 
present  road  conditions,  as  compared  with  the  speed  that  could  be  obtained 
under  a  practically  level  situation,  about  twice  the  fleet  of  trucks  would  be 
required  to  provide  a  given  amount  of  service.   So,  it  may  not  be  unreasonable 
to  conclude  that,  at  the  3.5  per  cent  grade,  the  cost  per  vehicle  mile  would 
be  nearly  double  what  would  prevail  if  the  terrain  were  practically  flat. 
Adding  to  this  the  fact  that  one-third  more  miles  must  be  traveled  under  the 
present  conditions  than  if  flat  terrain  prevailed,  it  seems  safe  to  conclude 
that  the  costs  of  operating  the  larger  trucks  in  the  mountainous  parts  of  West 
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Virginia  are  fully  double  what  they  would  be  if  the  terrain  were  practically 
level.   This  undoubtedly  constitutes  a  major  obstacle  to  economic  develop- 
ment in  general,  although  probably  not  to  the  full  extent  indicated  by  the 
relative  disadvantage  calculated  above.   The  reason  for  this  is  that  many 
truck  lines  serving  West  Virginia  currently  also  service  more  nearly  level 
terrain  of  surrounding  states.   In  all  likelihood  there  is  a  tendency  among 
truck  lines,  as  among  railroads,  to  average  out  th?  per  mile  cost  so  that 
the  disadvantage  experienced  by  firms  in  West  Virginia  is  not  as  pronounced 
as  indicated  by  the  above  figures.   But  as  the  time  element  itself  in  truck 
operation  becomes  more  important  and  the  technique  for  cost  accounting  im- 
proves, there  will  be  a  tendency  for  an  increased  amount  of  point-to-point 
pricing  in  supplying  transportation  services.  This  could  lead  eventually 
to  more  exacting  allocation  of  costs  in  accordance  with  the  travel  condi- 
tions actually  encountered. 

The  main  broiler  area  of  West  Virginia  is  not  as  mountainous  as  indi- 
cated by  the  sample  of  West  Virginia  highways  studied  above.   Thus,  the  cost 
per  mile  traveled  is  not  at  as  much  of  a  disadvantage  as  would  be  indicated 
by  the  above  data.   However,  the  circuity  of  the  routes  involved  is  a  major 
factor  in  increasing  the  distance  traveled  so  that  the  cost  of  servicing 
flocks  of  chickens  or  servicing  farms  producing  other  products  is  substan- 
tially above  what  it  would  be  with  more  nearly  level  terrain.  Moreover, 
the  dressed  poultry  or  eggs  must  be  trucked  out  of  the  State  and  must  nego- 
tiate in  many  cases  the  same  43-mile  stretch  of  highway  for  which  the  data 
were  obtained  and  used  in  the  above  calculations. 

While  the  physical  characteristic  of  rugged  terrain  constitutes  an  in- 
ternal problem  to  West  Virginia,  the  factor  has  important  interstate  impli- 
cations for  such  a  study  as  is  undertaken  here.  This  arises  because  trans- 
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por-tation  systems  can  more  readily  be  improved  in  most  other  states,  thereby 
tending  to  enhance  community  efficiencies  for  conducting  business. 

Effects  of  Terrain  on  Broiler  Production  and  Marketing  Costs 

Based  on  budgeted  cost  approximations  typical  of  1959  conditions  in  the 
southeastern  United  States,  Chappell,  et  al.,  concluded  that  "each  mile 
added  to  the  average  one-way  length  of  haul  between  broiler  farms  and  the 
central  servicing  and  processing  facility  increased  total  costs  of  chick  de- 
livery, feed  delivery,  fieldman  service,  and  live  hauling  by  the  equivalent 
of  about  1.4  cents  per  100  pounds  of  live  birds."  (13)   These  budgeted  costs 
apparently  were  developed  based  on  operations  in  the  Robbins,  North  Carolina, 
area,  a  relatively  level  portion  of  that  state.   Hence,  the  supporting  coef- 
ficients for  this  statistic  can  be  employed,  without  modification,  to  esti- 
mate the  separate  influence  of  distances  in  West  Virginia  as  contrasted  with 
some  comparative  standard.   The  different  coefficients  associated  with  each 
of  the  several  service  factors  involved,  secondly,  can  be  modified  to  re- 
flect influence  of  gradient,  as  generally  derived  in  an  earlier  section  of 
this  report  but  with  specific  application  to  the  appropriate  size  of  the 
vehicle  employed.   The  comparative  standard  used  in  this  analysis  is  DelMarVa 
which  is  virtually  level  (zero  gradient)  and  has  a  distance,  as  reported  by 
Chappell,  of  23.5  miles,  which  is  assumed  to  apply  to  all  service  factors  in 
that  state. 

Terrain  affects  costs  of  broiler  production  and  marketing  through  its 
influence  on  density  of  production  as  well  as  directly  on  transport  costs, 
per  se.  Density  of  production  varies  considerably  among  major  areas  as  in- 
dicated in  Table  5,  ranging  in  1959  from  a  little  over  5,000  birds  per  square 
mile,  per  year,  in  Maine,  to  65,000  for  DelMarVa;  West  Virginia  averaged 
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TABLE  4: 


ILLUSTRATION  OF  INFLUENCE  OF  TERRAIN  ON  COST  OF  OPERATING  MOTOR  FREIGHT  VHIICLES 
(BASED  ON  50,000  POUNDS  GROSS  WEIGHT  OF  VEHICLE  AND  WEIGHT-POWER  RATIO  OF  250) 


RATE  OF 

TIME  TO 
TRAVEL 

GASOLINE 
USED  PER 

COMPONENTS 

OF  COST  PER  MILE 

TOTAL  OF 

RISE  & 

SALARY 

GASOLINE 

OIL 

OTHER 

TOTAL 

GASOLINE 

FALL 

ONE 

mileI 

OR  WAGES 

USED  3 

USED^ 

VARIABLE 

AND 

(PER  100 

MILE^ 

OF  OPER- 

& NON  - 

OIL 

FEET) 

ATOR  2 

VARIABLE 
COSTS 

FEET 

MINUTES 
1.15 

GALLONS 
.18 

CENTS 
5.75 

CENTS 
4.86 

CENTS 
.49 

CENTS 
15.70 

CEl^TS 

CENTS 

0 

26.80 

5.35 

.5 

1.20 

.20 

6.00 

5.40 

.54 

15.70 

27.64 

5.94 

1.0 

1.25 

.22 

6.25 

5.94 

.59 

16.30 

29.08 

6.53 

1.5 

1.35 

.24 

6.75 

6.48 

.65 

16.40 

30.28 

7.13 

2.0 

1.55 

.26 

7.75 

7.02 

.70 

16.40 

31.87 

7.72 

2.5 

1.70 

.28 

8.50 

7.56 

.75 

16.40 

33.22 

8.32 

3.0 

1.80 

.32 

9.00 

8.64 

.86 

16.40 

34.90 

9.50 

3.5 

2.15 

.34 

10.75 

9,18 

.92 

16.40 

37.25 

10.10 

4.0 

2.30 

.37 

11.50 

V.99 

1.00 

16.40 

38.89 

10.99 

4.5 

2.50 

.41 

12. DO 

11.07 

1.11 

16.40 

41.08 

12.18 

5.0 

2.80 

.45 

14.00 

12.15 

1.22 

16.40 

43.77 

13.37 

5.5 

3.10 

.50 

15.50 

13.50 

1.35 

16.40 

46.75 

14.85 

6.0 

3.40 

.5b 

17.00 

15.12 

1.51 

16.40 

dO.03 

16.63 

6.5 

3.73 

.62 

lB.75 

16.74 

l.b/ 

16.40 

53.56 

18.41 

/.U 

4.05 

.68 

20.25 

le.36 

1.84 

16.40 

56.05 

20.20 

7.5 

4.40 

./4 

22.00 

19.98 

2.00 

16.40 

60.38 

21.98 

».o 

4.75 

./y 

/3.75 

21.33 

2.13 

16.40 

63.61 

23.46 

1  Based  on  data  from  "Time  and  Gasoline  Consumption  as  Affected  by  the  Weight  and 
Power  of  Vehicles  and  the  Rise  and  Fall  of  Highways,"  Highway  Research  Report  No. 
9-A,  Highway  Research  Board,  Washington,  February,  1950, 

2  Based  on  assumed  hourly  rate  of  $3.00. 

3  Based  on  price  of  27  cents  per  gallon. 

4  Assumed  to  be  10  per  cent  of  fuel  cost. 
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TABLE  5. 


DENSITIES  OF  BROILER  PRODUCTION  AND  LENGTH  OF  LIVE  HAUL 
TO  PROCESSING  PLANTS,  SELECTED  AREAS,  APRIL,  1959 


Region 

Plants 
Providing 
Data 

Average  Length 
of  Live  Haul 
Mean  for  Region^ 

Estimated  Annual  Sales  of 

Broilers  Per  Square  Mile2 

1554           1959 

Number 

Miles 

Number          Number 

Maine 

4 

27.5 

2,749           5,229 

Delmarva 

5 

23.5 

50,030          64,593 

Central  N.  C. 

12 

47.2 

3,936          11,230 

North  Georgia 

4 

28.8 

12,559          22,858 

N.  W.  Arkansas 

5 

28.0 

7,873          16,899 

West  Virginia 

1 

77.4 

4,945           6,406 

lAll  data  except  those  for  West  Virginia  were  taken  frcm 
"Broiler  Production  Density,  Plant  Size,  Alternative 
Operating  Plans  and  Total  Unit  Costs,"  Tech.  Bull.  lUU,  North 
Carolina  Agr.  Exp.  Sta.,  Jtme,  i960,  which  reported  data  for 
April,  1959 •  The  West  Virginia  figure  is  a  composite  of  data 
covering  about  two- thirds  of  the  State's  production  for  a  re- 
cent 9  to  12  month  period;  as  shown  in  Table  6,  distances  for 
other  service-factors  in  West  Virginia  are  much  less. 

2Calculated  from  county  data  published  by  Bureau  of  Census  and 
represent  those  counties  in  each  state  which  produced  two- thirds 
or  more  of  the  State's  total  in  1959. 


6^400  birds  in  the  counties  which  produced  two-thirds  of  the  output.  Dis- 
tances from  central  servicing  points  to  growers  were  not  closely  correlated 
with  densities,  as  here  cal&alated,  possibly  reflecting  differences  in  size 
and  distribution  of  processing  plants.   Thus,  as  shown  in  column  2  of  Table  5, 
Maine  with  the  lowest  density  had  next  to  lowest  mileage  -  a  little  lower  even 
than  either  Georgia  or  Arkansas  where  density  was  several  times  as  great.   It 
is  to  be  noted  that  the  mileage  data  for  all  areas  shown  in  Table  5  apply  to 
April  1959,  except  for  West  Virginia.   It  is  probable  that  the  mileage  data 
shown  for  non-West  Virginia  areas  are  more  uniformly  representative  of  the 
actual  distances  for  the  different  servicing  factors  than  is  the  case  for  West 
Virginia.   Hence,  the  distanees  for  transporting  the  live  birds,  as  reported 
by  Chappell,  were  applied  to  the  different  servicing  factors  for  the  DelMarVa 
volumes  (Table  6) . 

Since  the  broiler  industry  organization  is  substantially  different  for 
West  Virginia  than  in  most^  if  not  all.  other  areas,  separate  mileages  were 
obtained  for  each  servicing  factor.  The  data  on  distances  were  obtained  for 
a  9-  to  12-month  period  of  1963-64  in  such  form  that  the  mileage  data  obtained 
from  each  firm^  by  fmnetion,  eomld  be  weighted  by  the  number  of  birds  involved. 
The  resulting  weighted  averages  for  each  fiunictioiu,  shown  in  column  2  of  Table  6, 
range  from  under  20  miles  for  servicemen  to  nearly  80  miles  fo^r  hauling  the 
finished  live  birds. 

The  calculations  presented  (Table  6)  were  designed  to  ascertain  the  ap- 
proximate separate  contributions  of  distance  and  gradient  to  the  greater  total 
costs  for  West  Virginia,  as  co^ntrasted  with  DelMarVa.   The  data  for  the  latter, 
column  3,  are  premised  on  level  terrain  (approximately  zero-gradient)  and  the 
single  mileage  figure  (23.5  miles)  for  each  fuinetion.   In  column  4  are  the 
costs  per  pound  for  providing  each  service,  for  West  Virginia  distances  in 
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column  2^  assuming  the  same  gradients  as  for  DelMarVa.   The  differences  be- 
tween costs  for  DelMarVa  and  West  Virginia  (column  3  and  4  respectively), 
shown  in  column  6,    are  attributed  entirely  to  differences  in  distance.   The 
calcujlations  in  column  5  reflect  the   costs  incident  to  the  gradient  factor 
as  wall  as  distance,  although  not  recognizing  explicitly  that  terrain  tends 
to  influence  distance  as  well  as  gradient.   The  difference  between  columns 
A  and  5  represent  the  separate  effects  of  terrain  (via  gradient)  on  costs 
of  each  item.   As  shown  in  column  8,  the  combined  costs  for  providing  these 
different  services  is  higher  in  West  Virginia  than  in  DelMarVa  by  approxi- 
mately one-half  cent  per  pound,  live  weight,  of  which  46  per  cent  may  be 
roughly  attributed  to  increased  distance  and  54  per  cent  to  the  more  pro- 
nounced gradient.   Such  an  attempt  of  pro-rating  basic  contributing  causes, 
of  course,  is  quite  superficial  since,  as  indicated  above,  the  topography 
tends  to  influence  the  density  of  production  and,  therefore,  indirectly, 
the  distances  involved.   It  is  to  be  noted  that  the  half -cent  figure  prob- 
ably is  a  minimum  approximation  of  the  adverse  influence  of  topography  for 
two  reasons:   (1)  a  separate  evaluation  has  not  been  made  as  to  influences 
of  terrain  on  comparative  costs  of  transporting  the  dressed  birds  from  pro- 
cessing plants  to  consumer  markets;  (2)  no  allowance  has  been  made  for  the 
influence  of  rough  topography  of  West  Virginia  toward  increasing  costs  of 
doing  business  in  general,  and  eventually  increasing  the  cost  of  living, 
through  the  various  ways  these  influences  may  penetrate,  ranging  from  in- 
creased costs  of  transporting  goods,  to  costs  of  providing  the  various  com- 
munity services,  including  water,  sewer,  streets,  etc. 


These  considerations  can  rapidly  compound  the  problem  and  tend  to  lend  eco- 
nomic support  to  an  impression  expressed  to  the  author  by  an  economist  with 
a  national  feed  distributor,  to  the  effect  that  West  Virginia  conveys  an 
image  of  a  high-wage  state.   No  doubt  this  image  is  buttressed  by  memories 
of  rapidly  escalating  miners'  wages  in  years  past  as  well  as  the  present  wage 
structure  for  those  actually  employed. 


The  reason  for  the  greater  distance  that  West  Virginia  live  broilers 
must  traverse  to  reach  dressing  plants,  in  part,  is  an  outgrowth  of  tradi- 
tionally heavier  marketing  of  live  birds  in  distant  metropolitan  areas, 
such  as  Pittsburgh.   This  traditional  out-of-state  bidding  for  birds  seems 
to  have  been  more  pronounced  than  in  other  important  broiler  areas,  and 
contributed  to  difficulties  of  building  an  efficient  processing  phase  of 
the  industry  in  the  State.   The  decline  in  production  in  West  Virginia 
since  1959  was  accompanied  by  closing  of  most  of  the  (then)  existing  pro- 
cessing plants  within  the  State. 

More  distant  plants  as  far  away  as  Ohio  are  experiencing  declining 
broiler  production  in  their  areas,  a  factor  making  for  more  aggressive  bid- 
ding from  out-of-state  for  live  birds  in  more  recent  years.   Apparently  in 
an  effort  to  operate  nearer  an  optimum  level  of  capacity,  those  buyers  are 
willing  to  pay  premium  prices  for  live  birds.   In  some  instances  up  to  2 
cents  per  pound  is  paid  as  compensation  for  this  extra  distance.   To  haul 
the  dressed  weight  equivalent  of  a  live  bird  this  distance  costs  only  about 
one-half  cent  per  pound.   So,  obviously,  with  both  competing  for  the  same 
retail  markets  and  using  essentially  the  same  dressing  plant  techniques, 
these  practices  cannot  reflect  a  long-run  equilibrium  position.   That  such 
is  the  case,  is  confirmed  by  periodic  financial  difficulties  among  buyers 
of  live  birds  from  the  distant  points.   In  a  larger  sense,  however,  this 
manifests  below-optimum  operations  for  dressing  plants  in  all  states  named 
above,  including  West  Virginia.   (The  lone  West  Virginia  plant  assembles 
some  birds  from  North  Carolina).   The  result  is  higher  assembling  and  market- 
ing costs  on  the  average  for  the  group  as  a  whole.   This  can  be  reflected 
over  the  long-run  only  in  lower  returns  to  producers  than  would  be  the  case 
if  the  processing  function  could  be  conducted  on  a  more  efficient  basis. 
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TECHNOLOGICAL  AND  INSTITUTIONAL  CHANGES  IN  TRANSPORTATION  CONTRIBUTE 
TO  SOME  REALIGNMENTS  AMONG  REGIONS  IN  DELIVERED  COSTS  OF  POULTRY  FEED 


Since  variable  costs  (purchased  inputs)  constitute  such  a  large  pro- 
portion of  the  total  costs  of  producing  broilers  and  eggs,  and  feed  accounts 
for  a  relatively  large  portion  of  such  variable  costs,  it  is  appropriate,  as 
a  basis  to  help  make  informed  judgments  about  future  interregional  feed 
price  relationships,  to  consider  some  of  the  contributing,  underlying  de- 
velopments which  have  helped  account  for  the  realignment  in  recent  years. 

In  brief,  some  of  the  important  developments  have  been  the  following: 

1.   Improvement  of  navigable  waterways  connecting  the  mid-west  surplus 
feed  area  with  the  southeast; 

2o   ImproTement  in  highways  and  in  motor  vehicles  for  over-the-road  in- 
terregional transport  of  feed  and  other  items; 

3.  Some  improvement  in  rail  facilities  for  hauling  feed; 

4.  A  substantial  change  in  the  approach  by  carriers  (particularly  the 
railroads)  to  the  development  of  proposals  for  rate  changes; 

5.  Almost  concurrently,  partly  voluntarily  and  partly  as  a  result  of 
court  orders,  (both  related  in  some  degree  to  the  shift  in  national  trans- 
portation policy)  a  substantial  change  by  the  Interstate  Commerce  Commission 
in  emphasis  to  factors  used  in  evaluating  proposals  by  railroads  for  rate 
changes,   (Both  4  and  5  were  in  the  direction  of  more  competitive  pricing  of 
transport  services) . 

These  several  facets  are  discussed  in  some  detail  in  Appendix  A. 

Another  highly  relevant  factor,  in  many  instances  overshadowing  the  ef- 
fects of  relative  changes  in  freight  rates,  has  been  the  difference  among 
regions  in  rates  of  advances  in  economies  for  processing  and  distributing 
feed;  this  is  treated  to  some  extent  in  the  next  section. 
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Expansion  of  waterways  necessarily  occurred  in  steps,  while  improvement 
in  the  over-the-highway  potential  took  place  gradually.   In  1945,  railroads 
transported  by  far  the  largest  proportion  of  the  feed  grain  destined  for  the 
southeast,  as  shown  in  Figure  9.   Their  absolute  volume  increased  steadily 
to  the  early  1960's  and  the  total  movement  by  the  various  rail-barge-truck 
combinations  increased  from  less  than  a  half-million  tons  in  1945  to  about  a 
million  tons  in  the  raid-1950's  and  to  nearly  three  million  tons  in  the  early 
1960's,  substantially  exceeding  the  rail  volume.   Long  distance  hauling  of 
grain  by  truck  was  practically  nonexistent  in  the  mid- 1940 's,  but  by  the 
mid-1950' s,  the  volume  exceeded  that  by  either  rail  or  barge,  and  by  the 
early  1960's  substantially  exceeded  the  combined  total  of  barge  and  rail- 
roads.  Due  largely  to  seasonal  closings  of  water  transport  and  the  in- transit 
rates  by  rail,  the  rail  volume  was  larger  than  might  have  been  expected  solely 
on  the  basis  of  the  comparison  of  the  gross  rates.   Most  of  the  truck  volume 
was  on  a  back-haul  basis  and  rates  for  such  transport  are  not  quoted  in  the 
same  way  as  are  the  rail  and  barge  rates.   Clearly,  however,  the  rate  advan- 
tage for  some  time  must  have  been  decidedly  in  favor  of  trucks;  this  in  fact 
was  confirmed  by  hearings  before  the  Interstate  Commerce  Commission  on  the 
Southern  Railway's  proposal.   In  the  early  1960's  trucks  apparently  had  a 
rate  advantage  nearly  everywhere  in  the  East  (outside  of  New  England)  and  in 
the  South  except  near  the  barge  terminal  points  and  to  those  areas  which 
could  utilize  the  "in-transit"  rates  offered  by  the  railroads. 

The  Southern  Railway  System  made  the  initial  step  to  provide  lower  cost 
rail  transport  by  filing  its  proposal  to  become  effective  August  10,  1961. 
Other  railroads  servicing  the  southeast  area  soon  joined  with  Southern  in 
this  proposal.   However,  by  suspensions  issued  by  the  Interstate  Commerce 
Commission  and  a  series  of  court  actions  including  a  temporary  restraining 
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order  by  the  United  States  Supreme  Court,  the  rates  proposed  in  August  of 
1961  did  not  become  effective  until  April  15,  1963.   The  rates  apply  to  the 
"Big-John,"  100-ton  capacity,  covered  aluminum  cars,  providing  no  "in-transit" 
privileges  and  requiring  quick  turn-around  of  equipment,  and  were  more  than 
60  per  cent  below  rates  for  normal  service  which,  incidentally,  are  still  in 
effect. 

The  first  railroads  to  offer  a  lower  rate  in  the  area  to  the  north  of 
the  Southern's  territory  was  the  Baltimore  and  Ohio  line.   Effective  August  1, 
1963,  this  railroad  announced  temporary  rates  nearly  50  per  cent  below  its 
regular  scales  to  points  of  West  Virginia  and  some  points  in  Maryland,  using 
standard  box  cars.   This  line  serves  areas  of  West  Virginia  not  far  removed 
from  Harrisonburg,  Virginia,  which  is  served  by  the  Southern  as  well  as,  of 
course,  the  adjoining  states  of  Maryland  and  Pennsylvania.   The  August  1, 
1963,  rates  of  the  Baltimore  and  Ohio  line  have  been  extended  twice,  and  for 
practical  purposes  are  permanent.   In  mid-December,  1963,  the  Pennsylvania 
line  announced  approximately  comparable,  lower  rates  to  DelMarVa,  southeastern 
Pennsylvania  and  southern  New  Jersey. 

Rates  for  the  new  rail  service  (at  the  abruptly  lower  rates),  to  New 
England  and  northern  portions  of  Pennsylvania  and  New  Jersey  were  implemented 
as  of  July  15,  1964.   These  reductions,  however,  were  far  from  uniform  ranging 
initially  from  10  per  cent  (for  example,  Columbus,  Ohio  to  Augusta,  Maine)  to 
35-44  per  cent  from  Columbus  to  Pennsylvania  and  New  Jersey  points.   The 
greater  reductions,  proportionately  and  in  absolute  amounts,  were  in  the 
southern  parts  of  the  area.   Terminal  points  in  Maine,  because  of  long  dis- 
tance from  feed  sources  and  limited  back-haul  opportunities  for  trucks,  have 
traditionally  relied  largely  on  rail  as  the  mode  of  feed  transport.   As  a  re- 
sult, the  reduction  in  rail  rate  (for  the  new  service  compared  with  the  old) 
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to  Maine  probably  is  a  reasonably  close  approximation  to  the  realized  reduc- 
tions in  rates  per  se,  aside  from  the  value  of  in-transit  service.   In 
December  1964,  a  modification  of  the  New  England  rate  structure  became  ef- 
fective which  limited  the  upper  New  England  area  to  the  midwest-Boston  rate, 
plus  2  cents  per  100  pounds.   By  this  action  the  total  reduction  from  Ohio 
to  Maine  points  was  on  the  order  of  12  cents  per  100  pounds,  about  7  cents 
per  bushel,  or  approximately  20  per  cent. 

An  important  reason  for  the  reduction  in  all  cases  was  to  cope  with  the 
unregulated  truck  competition  and  in  the  interest  of  trying  to  maintain  a 
broiler  industry  within  the  respective  service  regions,  thereby  maintain  a 
demand  for  the  feed-hauling  service.   A  new  appreciation  for  the  elasticity 
of  demand  for  freight  service  no  doubt  greatly  influenced  actions  of  all 
rail  lines  servicing  the  entire  eastern  and  southern  areas. 

The  task  of  evaluating  the  effect  of  the  rates  for  the  new  kind  of  rail 
service  on  the  delivery  costs  of  feed  in  the  different  broiler  and  egg  pro- 
ducing areas  along  the  East  Coast  and  in  the  South  is  complicated  by  several 
considerations.   First,  it  is  to  be  noted  that  the  rates  for  the  new  service 
apply  to  corn  and  other  whole  grains  but  not  to  grain  products  nor  to  soy- 
bean meal  which  is  the  second  most  important  ingredient  of  poultry  mash. 
Second,  relatively  little  non-transit  corn  was  carried  by  rail  to  the  East 
Coast  and  South;  much  was  carried  by  trucks  and  barges,  except  to  New 
England.   The  truck  rates  have  never  been  commonly  quoted,  but  based  on 
available  information  they  apparently  were  just  a  few  cents  per  100  pounds 
above  the  rates  for  the  new  type  of  rail  service  in  the  area  previously 
served  by  trucks.  Moreover^  some  truck  rates  were  lowered  following  intro- 
duction of  the  new  rail  service. 
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Even  if  complete  information  were  available  on  the  mode  of  transport, 
it  would  not  be  possible  to  exactly  ascertain  the  separate  effects  of  the 
rate  changes  on  delivered  costs  of  feed  because  the  shift  to  rail  transport 
has  generated  modifications  in  geographical  pattern  of  demand  and  prices 
for  grain  in  the  surplus  grain  area.   Finally,  some  changes  have  been  in 
effect  too  short  a  period  to  be  appraised  and  it  is  to  be  recognized  that 
the  rate  relationships  are  still  far  from  finally  determined,  even  for 
whole  corn.   In  addition,  currently  under  consideration  by  railroad  rate 
committees  are  proposals  to  extend  the  new  lower-rate  service  to  grain 
products  and  soybean  meal  which  could  generate  further  regional  realign- 
ments, particularly  as  between  the  surplus  feed  area  and  important  poultry 
areas  along  the  East  Coast  and  in  the  South. 

In  view  of  the  foregoing,  any  assessments  as  to  the  net  effects  of  the 
change  in  rail  service  and  associated  rates  must  necessarily  be  preliminary 
and  tentative.   Based  on  spot  checks  for  the  purpose  of  this  study  it  was 
found  that  the  delivered  costs  of  whole  corn  to  West  Virginia  destinations 
were  reduced  by  3  to  4  cents  per  bushel,  as  compared  with  the  previous  rail 
rate  structure  and  relatively  heavy  movement  by  truck.   Approximately  the 
same  reductions  apparently  took  place  in  the  Central  Eastern  area,  i.e., 
southern  Pennsylvania,  Maryland,  and  Delaware.   Specific  data  were  not  ob- 
tained that  would  permit  a  judgment  for  New  England  and  upper  portions  of 
the  middle  Atlantic  states,  but  since  these  areas  are  beyond  the  usual 
trucking  distance,  the  actual  reductions  probably  more  nearly  paralleled 
the  rail  rate  reductions  and  may  have  been  somewhat  greater  than  in  DelMarVa 
and  West  Virginia.   In  the  Southeast  the  reductions  were  far  from  uniform, 
ranging  from  very  small  near  the  barge  terminal  points  to  as  much  as  10  cents 
per  100  pounds  at  inland  points.   Partly  offsetting  the  reductions  to  the 
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Southeast  has  been  the  reported  tendency  for  decidedly  lower  short-haul  rail 
rates  to  minimize  within-area  seasonal  corn  price  declines  at  harvest  time. 
To  the  extent  that  different  farmers  are  involved,  this  tends  to  improve  the 
income  position  for  those  selling  corn  and  to  raise  costs  for  locally  pro- 
duced corn  used  by  poultrymen.   On  balance,  therefore,  it  is  difficult  to 
ascertain  an  exact  estimate  of  the  average  reduction  in  the  Southeast,  al- 
though it  may  have  been  slightly  greater  than  in  West  Virginia  and  points  to 
the  east  and  slightly  to  the  north.   Since  corn  makes  up  no  more  than  two- 
thirds  of  a  ton  of  broiler  mash,  the  reduction  in  cost  of  the  finished 
broiler  feed,  stemming  solely  from  the  change  in  mode  and  rate  of  freight 
transport,  probably  was  no  more  than  $1.25  per  ton  to  West  Virginia  and 
DelMarVa,   In  terms  of  live  broiler,  this  would  mean  a  little  over  one- tenth 
cent  per  pound.   The  average  equivalent  reduction  for  the  Southeast  and  New 
England  probably  was  slightly  greater.   In  all  areas,  the  reduction  in  terms 
of  cost  equivalents  would  have  been  less  for  eggs  than  broilers  because  corn 
and  other  grains  (shipped  in  whole  form)  make  up  a  smaller  proportion  of  the 
completed  ration. 

Introduction  of  the  new  rail  freight  service  and  associated  rates  gen- 
erated substantial  geographical  shifts  in  demand  for  grain  in  the  surplus 
areas.   To  abstract  from  these  influences  for  the  purpose  of  evaluating  the 
over-all  effects  of  the  new  freight  service  on  delivered  costs  of  feed  to 
farmers,  a  comparison  may  be  made  of  surplus-deficit  area  differentials  be- 
fore and  after  initiation  of  the  new  service.   Calculations  of  changes  in 
differentials  for  broiler  mash  and  egg  mash,  respectively,  are  given  in 
Tables  7  and  8. 

In  interpreting  the  comparisons  it  is  to  be  recognized  that  the  initial 
data  have  some  limitations,  as  explained  earlier,  due  to  the  fact  that  they 
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apply  only  to  transactions  entailing  a  change  in  title  to  the  feed.   In  ad- 
dition^ the  state  averages  are  reported  only  to  the  nearest  figure  (per 
hundredweight)  divisible  by  five,  and  certain  non-transport  factors  are  gen- 
erating shifts  in  relationships  among  states.   However,  confining  the  com- 
parisons to  a  short  period  following  the  rate  changes  (as  compared  with  a 
year  earlier)  the  influence  of  these  as  well  as  the  usual  seasonal  factors 
can  be  minimized. 

In  Section  I  of  both  tables,  the  differentials  of  prices  paid  in  each 
of  the  indicated  states  over  the  average  price  in  the  east  north  central 
region  are  shown.   The  regional  average  was  used  here  (as  opposed  to  an 
average  for  a  single  state)  as  a  base  of  comparison  in  order  to  avoid  dis- 
tortions stemming  from  geographical  shifts  in  demand  within  the  surplus 
grain  area  which  followed  the  major  shift  in  mode  of  transport.   All  areas 
of  the  East  and  most  areas  of  the  South  report  drawing  grain  from  the  east 
north  central  region.   (In  recent  years  the  annual  average  price  of  laying 
mash  in  the  east  north  central  states  has  been  uniformly  above  the  west 
north  central  states  by  $.05  per  100  pounds.   However,  the  broiler  mash 
differential  has  been  successively  $.23,  $.30  and  $.36  in  1962  through  1964, 
compared  to  $.24  in  1960  and  1961.) 

In  Section  II  of  each  table  the  calculated  differentials  of  each  state 
over  the  east  north  central  states  are  shown  for  the  6  months  immediately 
after  the  change  in  freight  rate  structure,  along  with  the  comparable  dif- 
ferentials for  a  year  earlier.   Shown  in  Section  III  are  the  changes  in  the 
differentials  expressed  in  Section  11.   While  there  was  some  increase  in 
differential  for  the  east  north  central  states  over  the  west  north  central 
group  in  the  last  2  years,  similar  comparisons  for  the  6-month  periods  using 
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TABLE  7:   PRICES  PAID  BY  FARMERS  PKR  HIJNDREDV/ EIGHT  FOR 
BROILER  MASH  IN  SELECTED  STATiiS  LESS  PRICES 
PAID  IN  EAST  NORTH  CE'NTRAL  STATES,  1953-64, 
WITH  COMPARISONS  FOJ'.CH.'ING  INTRODUCTION  OF 
NEW  FREIGHT  lUTE  STRUCTURES  IN  1963-64. 

I  Prices  paid  in  foiling  states  minus  prices  in  East 
North  Central  States  (in  dollars  per  100  pounds): 


Maine 

Conn. 

Del. 

Va. 

H.Va. 

N.C. 

Ga. 

Ala. 

1953 

-.02 

.01 

.04 

.18 

.20 

.35 

.53 

.54 

1954 

.02 

.02 

.01 

.16 

.17 

.28 

.51 

.38 

1955 

-.03 

-.02 

.06 

.21 

.31 

.36 

.49 

.42 

1956 

.19 

.22 

.22 

.32 

.43 

.34 

.50 

.39 

1957 

.21 

.17 

.07 

.34 

.36 

.35 

.44 

.33 

1958 

.12 

.28 

.25 

.42 

.42 

.42 

.38 

.68 

1959 

.30 

.30 

.18 

.37 

.42 

.31 

.23 

.24 

1960 

.16 

.16 

.05 

.25 

.19 

.18 

.06 

.18 

1961 

.18 

.14 

.07 

.31 

.17 

.11 

.05 

.09 

1962 

.17 

.11 

.18 

.32 

.10 

.11 

.02 

.05 

1963 

.16 

.08 

.20 

.28 

.16 

.08 

.01 

.15 

1964 

.17 

.17 

.25 

.28 

.16 

.06 

.06 

.05 

.26 

.14 

.06 

.03 

.14 

.31 

.12 

.14 

.03 

.05 

II  Differential  calculated  as  in  I  for  first  6  months  following 
change  in  freight  rate  structure  compared  with  year  earlier 
(in  dollars  per  100  pounds): 

Differential: 

Post-Change  (1)  .14        -.02      .l8 

Year  Earlier  (2). 21        .09      .17 

III  Reduction  in  differential,  post-change  ccmpared  with 
year  earlier  ( in  dollars  per  100  pounds ) : 

(2)-(l)         .07        .11     -.01      .05   -.02     .08     .00   -.09 

Effective  date 

of  adoption  of 

rail  rate      7/15/64    7/15/64  I2/18/63  4/15/63  8/1/63  4/1563  4/15/63  4/15/63 

Data  on  prices  compiled  from  "Agricultural  Prices,"  monthly  release  of 
Statistical  Reporting  Service,  U.  S.  Dept.  of  Agriculture.   Information  on 
effective  dates  of  freight  rates  obtained  from  Railroads  and/or  Interstate 
Commerce  Commission. 
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TABLE  8  :   PRICES  PAID  BY  F/\IU1ERS  PER  HUNDREDWEIGHT  FOR  LAYING 
MASH  IN  SELECTED  STATES  LESS  PRICE  PAID  IN  EAST 
NORTH  CENTRAL  STATES,  1953-64,  WITH  COMPARISONS 
FOLLCT/ING  INTRODUCTIONS  OF  N0if  FREIGHT  RATE 
STRUCTURES  IN  1963-64. 

I  Prices  paid  in  following  states  minus  prices  in  East  North 
Central  States  (in  dollars  per  100  pounds): 


1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 


Maine 

Conn. 

Va. 

W.Va. 

N.C. 

Ga. 

-.04 

-.39 

.16 

.17 

.46 

.60 

-.01 

.08 

.19 

.13 

.35 

.46 

-.05 

-.03 

.8 

.25 

.46 

.52 

.03 

.04 

.24 

.30 

.37 

.44 

-.02 

-.01 

.26 

.24 

.39 

.43 

.01 

.10 

.31 

.25 

.44 

.41 

-.04 

.06 

.25 

.25 

.37 

.33 

-.08 

.03 

.20 

.21 

.32 

.31 

-.08 

.02 

.22 

.26 

.26 

.26 

-.06 

-.01 

.30 

.31 

.32 

.23 

-.40 

-.47 

.26 

.25 

.21 

.20 

-.48 

-  .65 

.23 

.26 

.21 

.23 

II  Differentials  calculated  as  in  I  for  first  6  months 

following  change  in  freight  rate  structure  compared  with 
year  earlier  (in  dollars  per  100  pounds): 


Differential: 

Post-Change  (1) 

-.25 

-.67 

.25 

.21 

.20 

.20 

Year  Earlier  (2) 

-.44 

-.61 

.28 

.28 

.33 

.22 

III  Reduction  in  differential,  post-change  compared  with  year 
earlier  (in  dollars  per  100  pounds): 

(2)-(l)  -.19  .07     .03    .07      .13        .02 

Effective  date 

of  adoption  of  rail 

rate  7/15/64     7/15/64  4/15/63  8/1/63  4/15/63   4/15/63 

Data  on  Prices  ccmplled  from  "Agricultural  Prices,"  monthly  release  of 
Statistical  Reporting  Service,  U.  S.  Dept.  of  Agriculture.  Information  on  effective 
dates  of  freight  rates  obtained  from  Railroads  and/or  the  Interstate  Ccxnmerce 
Commission. 
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the  west  north  central  group  as  a  base  of  comparison  yielded  no  greater,  but 
less  uniform  differentials,  for  the  several  states. 

Assuming  that  the  changes  noted  are  both  accurate  and  statistically 
significant,  in  general  they  confirm  the  indications  above,  based  on  deliv- 
ered costs  of  corn,  to  the  effect  that  the  economic  consequences  of  the 
revolutionary  changes  in  rail  service  and  rates  have  been  comparatively 
mild.   The  greater  reduction  for  New  England  adduced  above  from  rail  rate 
data  are  confirmed  by  these  comparisons  for  broiler  mash  (The  laying  mash 
series  for  New  England  since  February  1963  has  been  non-comparable  in  level 
as  contrasted  to  earlier  years,  so  perhaps  should  not  be  seriously  consid- 
ered in  the  present  context).    The  larger  change  for  North  Carolina  than 
Georgia  is  noteworthy;  it  appears  to  lend  support  to  the  conclusion  that 
the  nearer  to  barge  terminal  points,  the  smaller  the  change  in  delivered 
costs  of  either  feed  as  a  result  of  the  new  rates.   These  data  suggest  that 
West  Virginia  showed  more  improvement  than  a  number  of  other  localities  for 
egg  mash  but  on  broiler  mash  showed  a  slight  negative  change  (i.e.,  a  slight 
increase  relative  to  prices  in  east  north  central  states) .   Slight  negative 
changes  also  are  shown  for  Alabama  on  broiler  mash  as  well  as  for  egg  mash 
($.02,  not  shown  in  table). 

Narrowing  of  differentials  over  the  midwest  in  magnitudes  such  as  $.07, 
$.08  and  $.11  for  Maine,  North  Carolina,  and  Connecticut,  of  course,  is  not 
unimportant,  particularly  in  view  of  little,  or  possibly  slightly  negative, 


^Beginning  in  February  1963  the  Statistical  Reporting  Service  began  to 
collect  data  on  laying  mash  in  a  manner  to  more  accurately  reflect  the 
large  quantity,  lower  priced  transactions.   This  resulted  in  a  substantially 
reduced  general  level  of  average  prices.   Instability  from  the  change  may 
help  account  for  the  unusual  figure  for  Maine  in  Section  III  of  Table  8.  (15) 
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changes  for  some  other  states.   However,  even  the  largest  decreases  in  dif- 
ferentials (over  midwest)  are  small  relative  to  the  difference  in  rates  for 
the  new  rail  service  compared  with  the  standard  (involving  in- trans  it,  of 
course,  etc.).  Moreover,  the  shifts  stemming  from  rail  rate  changes  are 
very  small  in  comparison  with  observed  changes  among  states  over  the  past 
decade  or  longer. 

While  the  effect  of  the  recent  rail  rate  changes  have  been  compara- 
tively limited  in  terms  of  economic  effects  among  producing  areas,  they 
have  generated  momentous  shifts  in  mode  of  transporting  grain  to  some  areas 
and  in  geographical  patterns  of  demand  for  grain,  warehousing,  and  handling 
services.   As  a  result  of  the  shift  to  rail,  particularly  with  emphasis  on 
through-shipments,  many  terminals  in  both  origin  and  destination  areas  have 
become  out  of  position. 

Changes  in  Industry  Structure  Probably  Had  Differential  Effects  Among  Regions 

The  broiler  industry  of  the  United  States  probably  is  characterized  by 
more  extensive  changes  in  industry  structure  and  methods  of  conducting  busi- 
ness than  any  other  livestock  enterprise.   One  important  incentive  for  enter- 
ing into  farm-non-farm  entity  agreements,  or  arrangements  for  financing 
broiler  production,  grew  out  of  efforts  by  the  feed  suppliers  to  achieve 
greater  feed  volume.   Phillips  (14)  reports  the  following  several  sources  of 
added  income  to  feed  manufacturers  under  financing  and  contractual  programs: 

A.  Charges  on  the  Feed: 

1.  Interest  on  the  feed  financed. 

2o   Per  ton  services  on  the  feed  finances. 

3.  Savings  on  cash  discounts  available  on  cash  sales. 

B.  Charges  on  Production  Items: 

lo   Interest  charges  on  production  supplies  financed. 

2.  Margins  on  supplies  tied  in  with  the  programs. 

3o   Margins  on  feeder  and  breeder  stock  tied  in  with  the  programs. 

4.  Miscellaneous  sources  of  income. 
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C.   Cost  Savings  in  Feed  Production  and  Distribution: 

1.  Savings  on  ingredient  cost  because  of  improved  production 
scheduling. 

2.  Savings  on  delivery  costs  because  of  larger  orders. 

3.  Savings  in  production  costs  because  of  larger  volume. 

It  is  clear  that  Phillips  was  referring  to  the  mid-west  kind  of  livestock 
industry,  but,  except  for  terminology,  the  same  principles  apply  to  poultry 
and  egg  production  anywhere  in  the  United  States. 

Many  differences  among  regions  exist  in  the  types  or  details  of  con- 
tracts employed  but  the  general  effect  has  been  for  the  non-farm  entities 
to  cooperate  with  the  farm  venture  in  financing  and  in  the  sharing  of  price, 
disease,  and  other  uncertainties  involved  in  the  broiler  grow-out  operation. 
In  return  the  supplier  of  the  feed  and,  in  many  cases,  the  baby  chicks,  is 
given  some  share  in  return  over  what  a  strictly  cash  sale  would  have  been, 
either  explicit  sharing,  or  a  higher  price  for  the  feed  and/or  chicks.  With 
the  rapid  introduction  of  technological  advances  during  the  1950 's  it  is  en- 
tirely likely  that  the  opportunity  for  financial  gain  in  the  contest  for 
supremacy  in  the  technological  aspects  of  poultry  production  also  served  as 
an  impetus  to  the  contracting  arrangements.   The  opportunities  for  benefit- 
ing from  this  were  especially  prevalent  for  the  regional  or  national  con- 
cerns since  experiences  gained  in  one  part  of  the  country  could  be  quickly 
applied  to  all  other  areas  in  which  the  particular  firm  operated.   The  in- 
troduction of  technology  ahead  of  competitors,  in  effect,  gave  a  temporary 
advantage  that  helped  to  increase  returns  to  capital  for  the  particular 
enterpriser  making  such  introductions.   It  also  helped  to  assure  a  larger 
feed  volume,  or  a  larger  source  of  chickens  for  processing  in  case  it  was  a 
processing  firm,  which  financed  the  grow-out  operation. 

For  the  country  as  a  whole,  it  is  now  believed  that  in  excess  of  90 
per  cent  of  the  broiler  volume  is  produced  under  some  type  of  contractural 
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arrangement  between  a  non-farm  entity  (a  supplier  of  feed,  or  chicks,  or  a 
purchaser  and  processor  of  the  finished  product)  and  the  broiler  grow-out 
operator  at  the  farm  levels   A  high  degree  of  such  integration  is  in  exist- 
ence in  every  major  broiler  producing  area  of  the  country.   However,  there 
is  a  substantial  difference  among  areas  in  the  degree  of  participation  by 
national  or  regional  distributors.   This  may  have  implications  for  rates  of 
adoption  of  new  techniques  and  margins  in  feed  handling. 

Currently,  West  Virginia  broiler  producers  rely  almost  entirely  on 
intra-state  distributors  of  feed.   The  relatively  few  non-farm  supplying- 
firms  operating  in  West  Virginia  apparently  are  well  liked  by  the  growers, 
and  the  operators  of  the  firms  apparently  also  are  tolerably  satisfied  with 
the  existing  state  of  affairs.    It  is  noteworthy,  nevertheless,  that  pro- 
duction of  broilers  in  the  State  has  declined  about  40  per  cent  in  the  last 
five  years.   One  possible  difference  for  West  Virginia,  as  compared  with 
other  areas,  in  the  light  of  the  relatively  few  non-farm  entities  involved, 
is  that  the  supply  of  capital  available  to  the  broiler  industry  of  the  State 

may  be  more  limited  as  compared  with  some  other  sections  of  the  United 

2 
States.    A  second  difference  may  be  that  the  introduction  of  technology, 

particularly  in  the  last  five  or  eight  years  may  have  come  at  a  slower  rate 


As  a  method  of  maintaining  good-will  of  its  customers,  a  major  firm  in  the 
State  in  two  recent  years  made  payments  to  growers  for  each  pound  of  live 
broiler  delivered  as  a  result  of  the  contract,  amounting  to  one  cent  per 
pound  in  the  first  year  and  one-half  cent  the  second  year. 

^Inter-State  comparisons  with  regard  to  capital  were  not  made  in  the  course 
of  this  study  but  the  absence  of  regional  or  national  integrators  in  West 
Virginia  suggests  the  likelihood  that  one  or  both  of  these  conditions 
prevail . 
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within  the  State  and  thereby  added  to  the  relatively  adverse  conditions 
stemming  from  the  shift  in  other  relationships  to  be  discussed  in  Part  II, 
Capital  requirements  for  the  non-farm  entities  involved  in  the  broiler 
grow-out  operation  increase  very  rapidly  with  the  scale  of  business.   In 
the  past  few  years,  a  number  of  such  firms  in  the  South  and  in  the  South- 
west have  made  arrangements  to  sell  stock  to  the  public.   This  has  permit- 
ted them  to  obtain  additional  equity  capital  in  the  national  securities 
markets . 


ADVANCES  IN  PRODUCTION  TECHNOLOGY  CAN 
HAVE  DIFFERENTIAL  EFFECTS  AMONG  REGIONS 


Although  technological  innovations  for  producing  a  given  item  may  be 
adopted  rather  uniformly  in  all  areas  within  the  United  States,  this  adop- 
tion likely  will  have  differential  effects  among  regions.   In  judging  the 
effects  of  such  changes,  it  is  necessary  to  note  that:   (1)  the  relationship 
of  feed  input  to  product  output  for  both  broilers  and  eggs,  while  declining, 
still  is  greater  than  one  to  one,  (2)  the  cost  of  feed  accounts  for  the  bulk 
of  cost  of  production  of  both  eggs  and  broilers,  and  (3)  the  transport  rates 
per  unit  of  weight  are  much  lower  on  grain  than  on  eggs  and  broilers. 

The  above  conditions  and  their  possible  potential  importance  in  tending 
to  relocate  the  poultry  industry  can  be  shown  by  the  use  of  an  arithmetic, 
partially  hypothetical  example,  such  as  shown  in  Table  9.   This  table  is  de- 
signed to  compare  the  influence  of:   (1)  a  change  in  freight  rates  on  feed 
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similar  to  that  announced  by  some  railroads  in  1963-64  ,  and  (2)  the  differ- 
ence in  efficiency  of  producing  broilers  and  eggs  as  between  1945  and  1963. 
The  relative  importance  of  these  changes  is  illustrated  by  comparing  changes 
in  the  costs  of  shipping  eggs  and  broilers  with  the  cost  of  shipping  their 
feed  equivalent  from  central  Illinois  to  the  eastern  shore  of  Maryland. 

Influence  of  Freight  Rates 

The  difference  between  columns  1  and  2  for  lines  1  and  2  reflect  the 
reduction  between  1945  and  1963  in  the  amounts  of  feed  required  to  produce 
the  two  products  -  29  per  cent  for  eggs  and  42  per  cent  for  broilers.   While 
the  data  may  be  somewhat  less  exact  for  1945  than  for  1963,  any  inaccuracies 
are  not  believed  to  interfere  with  the  general  conclusions. 

Focusing  first  the  columns  (2)  and  (4),  with  respect  to  eggs,  the  re- 
duction in  freight  rate  on  feed  from  $0.75  to  $0.40  per  100  pounds,  lessened 
the  cost  for  shipping  the  feed  equivalent  (in  1963)  to  100  lbs.  of  eggs  from 
$2.50  to  $1.33,  a  reduction  of  $1.17,  or  47  per  cent.  Given  a  shipping  rate 
on  eggs  of  $2.00  per  cwt.,  the  reduction  in  freight  rate  on  feed,  by  itself, 
transformed  the  situation  from  one  in  which  it  cost  25  per  cent  more  to  ship 


The  changes  in  freight  rates  on  feed  in  Table  9  closely  parallel  the  differ- 
ences between  rail  rates  for  the  (former)  standard  service  and  the  rates  for 
the  new,  non-transit,  quick  turn-around  service  which  was  put  into  effect 
during  1963  and  1964  by  several  railroads  serving  the  east  and  southeast. 
Nevertheless,  the  data  are  partly  hypothetical  for  the  following  reasons,  at 
least:   (1)  the  actual  new,  lower  rates  apply  to  whole  grain  and  not  to  other 
ingredients  of  poultry  rations;  (2)  the  reduction  in  delivered  cost  to  pro- 
ducers just  for  whole  corn  has  been  less  than  the  difference  between  the 
standard  service  rates  and  the  "new"  rail  rates  since  truck  rates  were  con- 
siderably below  the  standard  rail  rates,  and  (3)  the  "new"  rates  do  not  yet 
apply  all  the  way  from  Peoria,  Illinois.   These  deviations  from  reality 
merely  result  in  some  exaggeration  of  consequences  but  do  not  interfere  with 
illustration  of  the  principle.   Application  of  the  "new"  rate  structure  to 
soybean  meal  and  possibly  other  ingredients  would  introduce  still  more 
realism. 
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the  feed  than  the  eggs  (Col.  2),  ($2,50  -  $2.00  -i  $2.00)  x  100)  to  a  situa- 
tion where  it  costs  33  per  cent  less,  (Col.  4),  ($2.00  -  $1.33  -^   $2.00)  x 
100).   Comparable  calculations  based  on  1945  feed-to-product  ratios  i.e. 
columns  1  and  3,  would  have  entailed  shifts  from  where  the  cost  of  trans- 
porting the  feed  was  75  per  cent  greater  than  transporting  the  egg  equiva- 
lent, to  one  in  which  it  cost  6  per  cent  less  to  transport  the  feed.   But, 
as  indicated,  this  would  not  seem  the  appropriate  approach  since  the  change 
in  freight  rates  occurred  under  conditions  more  nearly  representing  1963 
poultry  production  technology. 

Focusing  now  on  the  data  pertaining  to  broilers  in  columns  2  and  4: 
The  effect  of  the  freight  rate  reduction  was  to  lessen  the  cost  of  shipping 
the  feed  equivalent  (in  1963)  to  100  pounds  of  broilers  from  $2.47  to  $1.32, 
53  per  cent.   In  contrast  to  eggs,  even  after  the  freight  rate  reduction, 
the  cost  of  shipping  the  feed  equivalent  to  the  product  exceeded  the  cost 
for  shipping  the  product  itself.   But  the  margin  was  reduced  substantially, 
from  $1.20  more,  94  per  cent,  (Col.  2),  ($2.47  -  $1.27)  -f  $1.27)  x  100)  to 
only  $0.05  more,  4  per  cent,  (Col.  4),  ($1.32  -  $1.27)  -f  $1.27)  x  100). 
Similar  comparisons  could  be  made  using  the  1945  feed-to-product  conversion 
rates,  i.e.  comparing  columns  1  and  3  but,  as  for  eggs,  this  seems  inappro- 
priate. 

Influence  of  Feed  Efficiency 

The  increase  in  efficiency  of  feed  conversion  has  occurred  over  a  period 
of  years,  although  the  period  has  been  relatively  brief  considering  the  pro- 
gress accomplished.  Relocational  effects  of  this  factor  must  be  judged  in 
terms  of  "what  would  have  been"  if  such  advance  had  not  taken  place.   If 
there  had  been  no  improvements  in  efficiency  of  feed  use  whatsoever  between 
1945  and  1963,  it  would  have  been  necessary  to  have  only  two  columns  in  the 
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table,  columns  1  and  3. 

The  influence  of  the  improvement  in  feed  efficiency  on  regional  loca- 
tional  tendencies  is  indicated  by  the  comparison  of  columns  1  and  2  or  3 
with  4.   The  influence,  expressed  in  monetary  terms,  obviously  will  be 
greater  with  the  higher  freight  rate,  i.e.,  the  comparison  based  on  columns 
1  and  2.  For  the  present  illustration,  the  lower  freight  rates  will  be  as- 
sumed for  both  levels  of  technology.   For  eggs,  these  data  (cols.  3  and  4) 
indicate  it  would  have  been  more  economic  to  ship  the  feed  than  the  product 
under  both  levels  of  technology.   However,  it  would  have  cost  33  per  cent 
less  to  ship  the  feed  equivalent  under  1963  technology,  in  comparison  with 
6  per  cent  with  1945  technology.   Fos  broiler,   the  reverse  would  have  pre- 
vailed -  it  would  have  cost  -  per  cent  less  to  ship  the  product  than  the 
feed  equival .  t  under  1945  technology  and  4  per  cent  less  under  1963  tech- 
nology. 

Clearly,  changes  in  both  freight  rates  and  in  technology  can  exert 
pronounced  (although  not  necessarily  controlling)  tendencies  on  re-location 
of  such  industries.   In  this  rather  crude,  though  reasonably  realistic, 
example  it  is  not  possible  to  exactly  ascertain  the  separate  contributions. 
However,  upper  and  lower  li'-its  can  be  derived.   Of  the  total  reduction  of 
$2.17  in  cost  of  shipping  feed  equivalent  to  100  pounds  of  eggs,  freight 
rate  reduction  would  account  for  between  54  per  cent  and  75  per  cent  with, 
of  course,  the  other  46  per  cent  to  25  per  cent  attributed  to  technology  of 
egg  production.  For  broilers,  each  factor  apparently  accounted  for  one-third 
to  two-thirds. 

It  is  to  be  emphasized  that  as  large  as  are  these  magnitudes,  their  in- 
fluence may  be  offset  or  overshadowed  by  changes  among  producing  areas  in  op- 
portunities for  producing  other  items  as  well  as  shifts  in  demand  among  regions, 
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SOURCES  AND  NATURE  OF  TECHNOLOGICAL  PROGRESS 

Technology  of  production  has  increased  more  for  broilers  in  the  United 
States  than  for  any  other  livestock  product.  Necessarily,  this  has  taken 
place  in  all  areas  since  World  War  II.   There  could  be  no  standing  still. 
Progress  or  perish  was  the  dictum  of  the  competitive  process.  And  so  all 
areas  did  progress,  more  or  less. 

In  our  modern  society,  technological  progress  has  come  to  be  looked 
upon  as  the  result  of  a  conscious  investment  in  research  to  devise  and 
apply  new  methods,  although,  in  the  process,  accidental  discoveries  fre- 
quently flow  from  such  major  efforts.   Practically  every  land-grant  college 
in  the  United  States  has  a  substantial  poultry  department  conducting  re- 
search on  methods  of  production,  processing,  distribution,  etc.   In  addi- 
tion, many  non-farm  entities  have  major  research  departments,  including  ex- 
perimental farms,  in  order  to  test  the  feeds  or  drugs  that  may  be  produced 
for  the  purpose  of  aiding  in  the  poultry  production  and  marketing  process. 
Once  an  innovation  is  devised,  individual  growers  have  no  choice  but  to 
adopt  such  innovations  lest  they  fall  completely  off  the  "tread  mill  of 
progress."   Progress  in  production  and  marketing  of  broilers  is  a  result  of 
some  major  advancements  and  many  minor  ones. 

Trying  to  enumerate  the  many  specific  reasons  for  the  progress  in  the 
broiler  industry  is  not  unlike  the  task  of  trying  to  identify  specific 
reasons  for  economic  progress  as  a  whole.   On  the  latter.  Professor  George 
Stigler  of  the  University  of  Chicago  has  stated  very  concisely  some  observa- 
tions highly  relevant  to  the  present  matter,  as  follows: 
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Although  the  sources  of  rising  efficiency  of  our  economic 
system  are  very  imperfectly  known,  I  believe  that  the 
dramatic  invention  and  the  large  research  projects  contain- 
ing the  panoply  of  modern  scientists  have  been  given  en- 
tirely too  much  credit.   The  accumulating  effects  of  a 
thousand  minor  improvements  in  a  thousand  enterprises  each 
day,  many  of  these  improvements  deriving  much  more  from 
pragmatic  business  skills  than  from  formal  science,  have 
played  a  very  large  role  in  our  progress.,   It  is  quite 
possible  that  the  supermarket  has  meant  more  for  economic 
progress  to  date  than  atomic  energy. 

This  passage  is  relevant  even  to  the  point  of  mentioning  the  super- 
market.  This  relatively  new  institution  has  made  immeasurable  contribu- 
tions to  the  development  of  the  broiler  industry  in  this  country  by  its 
broiler  sales  efforts.   It  is  sometimes  maintained  that  the  special  pric- 
ing practices  of  grocery  stores  with  respect  to  broilers  actually  result 
in  a  lower  average  price  to  producers  than  would  prevail  of  they  main- 
tained a  steady  price  at  a  higher  level.   In  all  likelihood  the  decision 
to  merchandise  poultry  in  this  manner  is  not  one  made  out  of  thin  air. 
Rather  it  probably  is  based  on  experimental  evidence  as  far  as  the  super- 
market is  concerned  recognizing  the  elastic  nature  of  demand  for  chicken, 
that  a  larger  quantity  of  its  services  can  be  sold  in  this  manner  than  if 
the  prices  are  maintained  at  a  steady  level  at  some  higher  figure,  and 
that  larger  total  revenue  will  be  realized  by  the  store's  sales  of  such 
services.   By  the  same  token,  given  the  nature  of  demand  at  the  farm  level 
for  chickens  and  with  the  prevailing  level  of  technology  in  the  industry, 
it  is  likely  that  if  the  supermarkets  kept  for  themselves  a  larger  portion 
of  the  consumer's  dollar,  the  returns  to  farmers  would  be  lessened  consid- 
erably from  those  prevailing.   In  other  words,  to  have  maintained  gross 
cash  receipts  from  live  broilers  at  the  one  billion  dollar  figure  since 
1958  would  have  required  a  U.  S.  production  increase  of  more  than  the 
one- third. 
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Stigler  goes  on  to  say, 

Three  facts  suggest  the  importance  of  small,  frequent,  and 
diverse  improvements.  First,  our  rate  of  economic  progress 
per  capita  was  at  least  as  large  before  1914,  when  science 
played  a  less  prominent  role  in  economic  life  than  today, 
as  it  has  been  since  then.   Second,  for  the  nation  as  a 
whole  the  rate  of  economic  progress  has  been  remarkably 
stable,  whereas  the  "great  invention"  theory  would  lead  us 
to  expect  great  surges  and  lapses  in  the  pace  of  progress. 
Third,  technological  progress  has  been  taking  place  over  a 
wide  range  of  industries  and  not  concentrated  in  a  few  in- 
dustries at  any  one  time. 

Certainly  it  is  no  exaggeration  to  say  that  the  broiler  industry  owes 
its  rapid  development  to  numerous  small  advances  as  well  as  to  some  major 
ones.  With  respect  to  the  latter,  incidentally,  the  Agricultural  Research 
Service  of  the  United  States  Department  of  Agriculture,  in  1954  and  1955, 
conducted  a  two- trial  experiment  designed  to  measure  the  contribution  of 
two  separate  advances  in  technology:   (1)  improvements  in  strains  of  birds 
and  (2)  efficiency  of  feed.  (17)  With  respect  to  the  term  "feed,"  it  is 
to  be  recognized  that  more  non-nutritive  components  are  included  than  for- 
merly, some  of  which  have  medicinal  and/or  growth-stimulating  properties. 

In  this  experiment  three  strains  of  birds  were  used  (1)  an  improved, 
pre-war  Rhode  Island  Red,  (2)  an  unimproved  meat- type  New  Hampshire,  and 
(3)  a  New  Hampshire- Silver  Cornish  cross.   These  birds  were  representative 
of  birds  used  in  1930,  1945,  and  1954,  respectively. 

The  1945  ration  had  certain  shortcomings  owing  to  wartime  shortages 
of  ingredients,  which  prevented  full  application  of  known  technology  and 
gave  inferior  results.   (Apparently  a  comparable  experiment  has  not  been 
run  based  on  technologies  known  or  in  existence  at  that  time.)  The  experi- 
ments were  run  twice. 

Over  the  24-year  period,  the  combined  effects  of  improvements  in  feed 
and  genetics  were  reductions  of  about  17  per  cent  in  time  to  reach  a  given 
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weight  and  30  per  cent  in  feed.   Increased  efficiencies  for  both  time  and 
feed  were  attributed  about  equally  to  advances  in  genetics  and  in  nutrition, 
although  the  latter  is  popularly  given  major  credit  because  feed  efficiency 
is  a  measurable  phenomenon.   Presumably  the  management  techniques  and  other 
conditions  were  uniform  among  all  trials  and  were  of  reasonably  (then)  cur- 
rent vintage. 

For  more  recent  years,  a  number  of  agencies  have  conducted  tests  as  to 
performance  of  chicks  and  feed  employing  up-to-date  techniques  generally. 
While  the  data  from  such  tests  do  not  permit  allocation  as  between  feed  and 
chicks,  they  do  permit  a  rather  precise  comprehensive  measure.  Using  data, 
for  example,  from  the  Maine  Department  of  Agriculture  (18)  it  is  possible  to 
illustrate  over-all  improvement  for  the  past  15  years.   This  improvement  is 
implicitly  represented,  of  course,  by  increased  feed  efficiency,  for  what- 
ever reason,  and  reduction  in  time  required  to  grow  out  a  brood  of  broilers. 
These  data  are  shown  in  Figure  10.   Roughly,  over  the  time  span  1949-63,  the 
time  required  for  broilers  to  reach  3.3  pounds,  as  indicated  by  that  test, 
was  reduced  from  83  days  to  49  days,  a  decline  of  about  40  per  cent.   The 
quantity  of  feed  required  per  unit  of  terminal  live  weight  was  reduced  from 
3.4  pounds  to  1.9  pounds^,  a  decline  of  45  per  cent.  These  two  developments 
account  for  much  of  the  explanation  for  the  rapid  increase  in  broiler  pro- 
duction despite  the  rather  pronounced  steady  decline  in  "real"  price  received 
by  growers  for  live  broilers  (Figure  10).   (This  real  price  is  the  United 
States  annual  average  price  received  by  growers  for  live  broilers  divided  by 


The  "terminal  live  weight"  represents  slightly  more  than  gain,  since 
beginning  weight  of  chick  is  not  excluded. 


Table  9 .   Costs  of  Shipping  Broilers  and  Eggs  Compared  with 
Feed  Equivalent  Thereof  Under  Two  Sets  of  Freight 
Rates  and  Production  Technologies,  Central  Illinois 
to  DelMarVa.  ^ 


(1) 


(2) 


(3) 


(4) 


BASED  ON  FREIGHT  RATE  OF  $0.75 

BASED  ON  FREIGHT  RATE  OF  $0.40 

PER  100  CWT.  ON  FEED 

PER  100  CTJT.  ON  FEliD 

AT  FEED-TO-PRODUCT  CONVERSION 
OF: 

1945            1963 

AT  FEED-TO-PRODUCT  CONVERSION 
OF: 

1945            1963 

dollars 

dollars 

dollars 

dollars 

Quantity  of  Feed 
Equivalent  to: 
100#  eggs 

3.50 

2,50 

1.87 

1.33 

100#  broilers  (RTC) 

4.29 

2.47 

2.29 

1.32 

Freight  Rates  ( 

n  Products  (per 

100  pounds) 

Eggs 

dollars 
2.00 

dollars 
2.00 

dollars 
2.00 

dollars 
2.00 

Broilers  (RTC) 

1.27 

1.27 

1.27 

1.27 

■'•  Freight  rates  on  feed  closely  approximate  changes  which  'became  effective  In  I963-6U. 
Bates  on  products  approximate  recent  rates  and  were  assumed  hot  to  have  changed  much  frcM  mid- 
igl^O's  considering  shift  In  mode  of  transport  and  In  transport  technology.  The  following 
feed- to- product  conversion  rates  were  \ised:  broilers  (live)  U.O  pounds  in  19'+5  and  2.3  pounds 
■  in  1963;  eggs  (2U  oz.  size)  7.0  pounds  per  dozen  in  19li5  and  5.0  pounds  in  I963.  For  both 
years,  assumed  ready-to-cook  poultry  equaled  70  per  cent  of  llvewelght.  The  shift  frcm 
shipping  New  York  dressed  poultry  to  eviscerated  birds,  other  things  being  equal,  would 
favor  heavier  concentration  of  production  in  the  midwest.  However,  as  observed,  a  shift  out 
of  the  midwest  is  taking  place.  (For  supplementary  interpretation,  see  footnote  1,  page  5'*). 
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the  index  of  prices  received  by  farmers  for  all  farm  products,  1947-49  =  100) . 

The  increase  in  the  growth  promoting  quality  of  feed  has  been  accom- 
plished apparently  without  increasing  the  price  as  compared  with  pre-war 
levels.   The  cost  of  the  modern  ration  with  all  of  its  additives,  (and  super- 
latives) is  no  greater  than  the  pre-World  War  II  ration. 

No  further  attempt  will  be  made  here  to  identify  and  measure  the  contri- 
bution of  the  separate  innovations  to  the  over-all  improvement  in  poultry 
production.   It  is  rather  clear,  however,  from  a  cursory  examination  of 
available  data  that  unless  care  is  exercised  in  the  interpretation  of  such 
data,  the  sum  of  the  parts  would  exceed  the  whole'.   Whatever  the  nature  of 
the  production  advances,  many  of  the  effects  are  shown  in  the  feed  consump- 
tion rate  or  conversion  ratio  and  others  in  the  time  required.   This  reflects 
improvements  in  feed,  disease  control,  improvements  in  genetic  quality  of  the 
bird,  as  well  as  management  in  its  entirety.   Besides  these  major  advances  we 
have  Stigler's  "one  thousand  minor  improvements"  -  from  "pragmatic  business 
skills"  to  allow  for  in  explaining  the  total  improvement. 

The  impact  on  West  Virginia  of  the  expansion  in  broiler  production  has 
been  two-fold.   Producers  elsewhere  have  simultaneously  applied  improved 
technology,  and  many  have  increased  production,  resulting  in  declines  in 
prices  because  of  the  larger  supplies  on  the  national  market.   In  addition, 
some  of  the  lower  cost  areas  probably  would  have  come  into  the  production 
picture  even  if  there  had  been  no  changes  in  technological  status,  especially 
the  newer  areas.   This  also  would  have  been  to  the  relative  disadvantage  of 
West  Virginia  by  increasing  the  supply  on  the  national  market. 

West  Virginia  engaged  in  broiler  production  along  with  Delaware,  Mary- 
land, Virginia,  and  a  few  other  areas,  rather  early  in  the  history  of  that 
industry  in  the  United  States.   Many  people  in  West  Virginia  previously  ex- 
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perienced  a  greater  net  per  bird  than  they  have  received  gross  per  bird  in 
some  recent  years.   It  is  alleged  by  some  West  Virginians  that  this  has 
been  detrimental  to  the  motivational  attitude  among  the  growers  and  poten- 
tial growers  of  the  State,   Incentives  of  people  in  the  newer  areas  have 
not  been  "handicapped"  by  such  memories^  it  is  claimed,  and  they  are  exper- 
iencing expanding  production  with  no  more  net  return  than  West  Virginians 
experienced,  and  some  of  them,  possibly,  not  as  muchc 

It  is  not  fully  plausible  that  the  high  returns  of  past  years  uni- 
formly dampens  the  incentives  of  West  Virginians  to  the  extent  attributed 
by  some  observers.   It  is  not  likely  that  West  Virginians  are  so  much  dif- 
ferent from  people  in  other  states  such  as  Delaware,  Maryland,  and  Arkansas, 
where  production  also  started  as  early,  or  earlier,  but  where  production  has 
recently  shown  further  substantial  increases.   Some  of  the  internal  charac- 
teristics to  be  discussed  in  Part  II,  and  contrasted  with  changes  for  other 
states,  will  give  some  additional  insights  into  this  phenomenon. 
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PART  II 

IMPORTANT  CHANGES  IN  RELATIONSHIPS  AMONG  STATES 

The  developments  and  changes  in  circumstances  discussed  in  the  pre- 
ceeding  part  will  now  be  interpreted  and  appraised  in  a  manner  to  illus- 
trate some  of  their  effects  on  changes  among  states  in  production  of 
broilers  and  eggs.   To  do  this,  a  few  important  series  will  be  employed 
which  are  both  relevant  to  the  purpose  as  described  in  the  Introduction 
under  "methodology"  and  meaningful  to  those  engaged  in,  or  associated  with, 
the  poultry  industry.   These  series  will  be  presented  so  as  to  portray  any 
shifts  among  areas  in  the  comparative  positions  relating  to  production  and 
marketing  of  broilers  and  eggs.   As  indicated  also  in  the  Introduction, 
this  is  a  form  of  economic  analysis  within  the  general  category  labeled 
"Studies  in  Interregional  Competition,"  (3,  19,  20,  21)  although  an  effort 
will  be  made  to  focus  primarily  on  the  dynamic  aspects. 

Some  of  the  trends  to  be  observed  will  reflect  the  composite  results 
of  efforts  by  private  firms  to  adjust  as  the  rest  of  the  economy  progresses 
and  grows.   Due  to  various  factors,  the  free  price  system  apparently  does 
not  function  to  the  same  degree  of  effectiveness  in  all  geographic  sectors. 
Partly  for  this  reason,  individual  farmers  or  entrepreneurs  located  in  the 
different  regions  probably  do  not  achieve  the  same  degree  of  performance, 
reacting  to  the  prevailing  economic  stimuli,  in  combining  the  use  of  re- 
sources at  their  command  so  as  to  optimize  returns  from  them. 

It  is  granted  that  those  areas  which  may  be  moving  into  a  disadvantaged 
situation  are  more  likely  to  call  the  foregoing  phenomena  a  "competitive" 
one  than  merely  a  "process  of  adjustment."  In  this  context  the  free  enter- 
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prise  system  at  times  can  appear  brutal  and  result  in  very  real  personal 
sacrifices  and  financial  hardship c   But  this  is  the  pattern  which  has  been 
followed  to  gi\-e  the  most  highly  developed  economy  of  the  world.   The  first 
step  to  solving  difficult  economic  problems  resulting  from  such  adjustment 
processes  is  to  interpret  recent  history,  courageously  evaluate  the  present 
position,  and  then  try  to  develop  a  prognosis  for  the  near- term  or  long- 
term  future. 

The  central  purpose  of  this  part  is  to  develop  meaningful  information 
with  respect  to  the  first  two  points.   Information  can  be  power.  With  the 
information  on  the  first  two  points,  decision  makers  should  be  able  to  ap- 
praise the  future  more  clearly  and  thereby  make  sounder  plans.   An  analysis 
of  the  first  two  points,  moreover,  will  permit  readers  to  take  account  of 
technological  and  institutional  developments  as  they  transpire  and  as  in- 
formation about  them  becomes  generally  available. 

Increases  in  Total  Agricultural  Output  ¥ary  Among  States 

It  is  not,  of  course,  the  central  purpose  of  this  study  to  analyze 
reasons  for  changes  in  total  agricultural  output  for  any  state  involved. 
To  provide  a  setting,  however,  for  analysis  of  changes  in  the  production 
of  individual  products,  in  this  case  broilers  and  eggs,  it  is  helpful  to 
have  a  general  impression  as  to  the  trends  in  output  of  the  agricultural 
industry  as  a  whole.  Among  the  reasons  for  this  is  that  the  production  of 
some  agricultural  products  complement  the  production  of  others.  For  exam- 
ple, a  thriving  livestock  industry,  to  the  extent  concentrates  are  used, 
could  mean  a  strong  demand  for  mixed  feeds  and  thereby  help  to  support  the 
overhead  necessary  in  supplying  poultry  feeds.   Likewise,  at  the  farm 
level,  some  of  the  overhead  costs  can  be  allocated  to  items  other  than  poultry. 
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For  the  United  States  as  a  whole  the  United  States  Department  of 
Agriculture  has  developed  and  published  a  series  representing  total  agri- 
cultural output.   This  series  has  been  developed  by  using  prices  received 
by  farmers  in  a  representative  base  period  as  weights  and  applying  these 
prices  to  quantities  of  individual  items  produced  annually  (with  allow- 
ances for  those  such  as  feed  grains  used  in  the  production  of  other  agri- 
cultural items) ,   An  index  of  total  agricultural  output  is  obtained  then 
by  dividing  the  aggregate  annual  values  by  the  average  aggregate  values 
for  the  base  years.   A  similar  procedure  has  been  employed  by  the  State 
Agricultural  Statistician  for  Wisconsin  and  a  production  index  has  been 
developed  back  to  1910.   For  New  York  state  a  comparable  index  is  avail- 
able back  to  1950  and  for  the  state  of  Kansas  such  a  series  is  available 
for  about  two  decades.  At  the  University  of  California^  a  series  was  de- 
veloped in  the  mid-1950's  but  apparently  has  not  been  kept  current. 

With  the  exception  of  New  York  none  of  the  states  along  the  Atlantic 
Seaboard  has  developed  such  a  series.   Accordingly,  for  this  brief  refer- 
ence purpose,  series  for  the  individual  states  were  developed  by  dividing 
the  annual  values  of  farm  products  sold,  plus  values  of  home-produced 
items  consumed  in  farm  households,  by  the  annual  index  of  prices  received 
by  farmers  for  agricultural  products  in  those  states,  with  1947-49  as  base 
period.   The  1947-49  average  for  each  series,  so  deflated,  was  divided  in- 
to the  deflated  figure  for  each  other  year  in  the  period  giving  what  might 
be  termed  "a  derived  index  of  physical  output."  For  the  United  States 
series  and  for  the  individual  states  mentioned  above  a  detailed  comparison 
was  made  between  the  published  indexes  of  physical  output  and  the  series 
for  those  states  derived  in  the  above  manner.   In  all  cases  the  average  de- 
viations were  negligible.   The  only  individual  years  which  showed  sharp  de- 
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parcures  were  those  involving  either  drought  or  sharp  price  changes  occa- 
sioned by  war  time  conditions.   It  seems  reasonable  to  conclude,  therefore, 
that,  assuming  that  the  price  indexes  for  the  individual  states  have  been 
developed  with  equal  precision,  the  resulting  indices  are  roughly  indicative 
of  the  relative  changes  in  agricultural  output  among  the  states  concerned o 
However,  the  validity  of  the  series  will  be  less  for  those  states  with  a 
greater  transformation  of  their  agriculture  in  recent  years o 

Data  on  physical  production  are  reported  in  Table  10  for  the  several 
states  surrounding  West  Virginia  and  others  for  which  data  are  available  and 
are  relevant  in  considering  the  changes  in  relationships  among  states  in  the 
production  of  broilers  and  eggs.   (See  Figure  11  for  comparison  of  West  Vir- 
ginia with  total  for  United  States.) 

In  terms  of  production  of  poultry  products  and  total  agricultural  pro- 
ducts, individual  states  may  be  classified  into  four  categories: 

I.   Production  of  poultry  products  increasing  and  total  agricultural 
output  increasing.   The  states  in  this  category  of  those  shown  in  the  accom- 
panying table  are  Tennessee,  Mississippi,  Arkansas,  Alabama,  North  Carolina, 
Georgia,  and  Maryland. 

II.   Poultry  production  decreasing,  total  agricultural  output  increasing. 
The  states  in  this  category  are  Pennsylvania  and  Ohio. 


It  is  to  be  noted  that  the  deflated  data  on  which  these  index  numbers  are 
based  are  not  additive  among  states.   To  illustrate  the  reason  for  this  we 
have,  for  example,  the  case  of  Illinois  selling  large  quantities  reflecting 
in  that  state's  index  of  production,  and  a  large  proportion  of  such  sales 
moving  to  Georgia  and  used  in  the  production  of  broilers.   The  method  em- 
ployed will  show  the  production  in  Georgia  to  include  the  corn  used  in  the 
process  of  producing  the  broilers.   To  this  extent  it  is  duplication  of  the 
production  reported  for  Illinois  and  thereby  makes  it  impossible  to  add 
data  for  the  several  states. 
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III.   Poultry  production  decreasing,  total  agricultural  output  decreasing. 
The  states  in  this  category  are  West  Virginia  and  possibly  Virginia.  Vir- 
ginia is  listed  only  as  a  possibility  because  the  total  agricultural  produc- 
tion of  that  state  has  fluctuated  up  and  down  with  slight  variation  for  a 
number  of  years  and  the  most  recent  data,  those  for  1962,  have  been  exceeded 
on  three  previous  occasions. 

IV.   Poultry  production  increasing,  total  agricultural  output  decreasing. 
In  this  category  is  the  state  of  Delaware.   Apparently  the  increase  in  poultry 
products,  consisting  wholly  of  broilers,  has  been  insufficient  to  offset  the 
decrease  in  some  other  poultry  products  and  in  the  output  in  a  number  of  field 
vegetables . 

The  significance  of  situation  I  is  that  so  long  as  the  output  of  both 
poultry  and  total  agriculture  is  increasing  it  may  be  assumed  that  the  in- 
crease in  demand  for  resources  utilized  in  farming  also  is  increasing,  al- 
though a  lack  of  demand  for  such  services  in  the  non-agricultural  sector  may 
explain  the  increased  agricultural  output. 

In  situation  II,  it  may  be  observed  that  so  long  as  the  non-poultry  farm 
output  is  increasing  the  resources  that  were  previously  employed  in  poultry 
production  should  have  reasonably  remunerative  alternatives.   However,  with 
the  progress  in  technology,  resources  used  in  poultry  do  not  lend  themselves 
as  well  to  other  farming  purposes  as  in  past  periods.   In  fact,  much  poultry 
is  produced  in  totally  non-agricultural  settings. 

In  situation  III,  it  would  be  indicated  that  a  decrease  in  demand  for 
all  services  used  in  agriculture  was  taking  place.   However,  such  resources 
could  be  taken  up  in  non-agricultural  pursuits  and  offset  the  effects  on  the 
total  economy.   It  happens,  however,  that  in  West  Virginia,  the  only  state  of 
those  enumerated  above  that  clearly  falls  into  this  category,  there  has  been 
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a  decrease  also  in  non-agricultural  employment. 

In  category  IV  it  appears  that  a  clear  relative  advantage  has  developed 
for  broilers  as  compared  with  other  facets  of  agriculture,  although  the 
broiler  industry  is  closely  linked  to  the  corn-soybean  industry  of  the  East- 
ern Shore.   Since  increased  broiler  production  is  the  element  giving  rise  to 
the  increase  in  the  poultry  sector  this  means  that  substantial  off-farm  em- 
ployment is  generated  also  in  the  servicing  involved  for  providing  and  pro- 
cessing both  raw  materials  and  the  finished  product. 

Changes  in  Broiler  Production  by  Regions  and  States 

Before  considering  some  of  the  motivational  elements  which  have  been 
important  in  bringing  about  changes  among  states  and  regions  in  production 
of  broilers  and  eggs,  the  magnitude  of  change  within  certain  areas  or  regions 
and  the  interrelationship  of  these  changes  among  areas  will  be  considered. 
This  will  only  be  summarized  at  this  point  (see  Figures  12A  and  12B)  .   For 
further  detail  and  intensive  study  the  reader  is  referred  to  the  appropriate 
tables , 

For  the  United  States  as  a  whole,  production  of  broilers  has  increased 
each  year  since  1934  with  two  exceptions  -  1944  and  1946.   (Appendix  Table  I) 
Total  output  exceeded  two  billion  birds  for  the  first  time  in  1962,  having 
passed  the  one  billion  level  in  1954. 

The  rather  steady  growth  in  U.S.  total  broiler  production  conceals  some 
rather  pronounced  adjustments  among  states  and  regions.   Of  the  42  states 
for  which  broiler  production  is  now  reported,  28  are  now  producing  fewer 
birds  than  at  some  time  in  their  relatively  recent  past.   In  15  of  these 
states  the  declines  from  1958  to  1963  exceeded  the  30  per  cent  for  West  Vir- 
ginia, with  some  exceeding  a  70  per  cent  drop.   For  the  28  states  as  a  group. 
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output  in  1963  was  down  31  per  cent  from  their  combined  records  and  22  per 
cent  from  the  1958  combined  output. 

Through  1963  only  14  states  had  shown  a  persistent  increase  so  that  the 
level  of  output  that  year  was  record  high«   In  the  5  years,  1958-63,  these 
states  showed  a  combined  increase  of  45.2  per  cent.   Four  other  states 
showed  an  aggregate  increase  over  1958  of  30  per  cent,  although  each  was 
still  below  the  previous  record  high.   For  the  18  states  combined,  the  in- 
crease was  44.2  per  cent  in  1963  over  1958.   (Preliminary  data  indicate  that 
four  of  the  forementioned  14  states  turned  downward  slightly  for  the  first 
time  in  1964) . 

Concentration  of  broiler  production  within  a  relatively  few  states  is 
occurring  rather  rapidly.   Of  the  18  states  which  showed  increases  from  1958 
to  1963,  five  accounted  for  nearly  four-fifths  of  the  567  million  head  in- 
crease.  These,  with  their  proportionate  contributions  (in  per  cent)  were: 
Arkansas,  (now  the  second  largest  producer)  22;  Alabama,  17;  North  Carolina, 
14;  Mississippi,  13;  and  Georgia  (still  the  leading  producer,  359  million  to 
259  for  Arkansas)  12. 

The  scale  of  enterprise  has  been  increasing  for  broilers  as  it  has  for 
most  agricultural  producing  units.   Not  in  all  states,  however,  has  the  num- 
ber of  broiler-producing  farms  been  declining.   Alabama,  for  example,  in- 
creased from  1,900  farms  in  1954  to  more  than  3,700  in  1959  (Table  11).   Be- 
tween the  same  two  years  the  average  number  of  birds  sold  annually  per  farm 
increased  from  22,000  to  37,000.   States  which  have  shown  large  increases  in 
total  broiler  production  also  had  increases  in  numbers  of  farms.   Beside 
Alabama,  Maine  increased  from  less  than  900  farms  to  1,100,  North  Carolina 
from  2,900  to  3,400  and  Mississippi  from  1,200  to  nearly  1,500.   The  two 
leading  states,  Arkansas  and  Georgia,  showed  small  change  between  1954  and 
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1959  in  the  total  number  of  farms  engaged  in  broiler  production;  Arkansas 
showed  an  increase  of  less  than  one  per  cent  and  Georgia  less  than  two  per 
cent.   In  both  instances,  however^  the  output  per  farm  at  least  doubled. 
Of  the  states  shown  in  Table  11,  only  Virginia,  West  Virginia,  and  Delaware 
showed  declines  in  the  number  of  farms.   West  Virginia,  in  1959,  had  1,199 
farms  which  reported  the  production  of  broilers  compared  with  1,849  in  1954. 
Output  per  farm  in  West  Virginia  rose  from  9,000  birds  to  19,000.   For  Vir- 
ginia the  number  of  farms  declined  from  2,852  in  1954  to  1,634  in  1959.   In 
this  case  the  output  per  farm  rose  from  12,000  to  25,000  birds.   For  both 
Virginia  and  West  Virginia  there  apparently  has  been  a  sizeable  reduction 
in  the  number  of  farms  engaged  in  broiler  production  since  1959,  inasmuch 
as  the  aggregate  output  has  dropped  so  substantially  in  both  states. 

For  the  purpose  of  intensive  study  of  the  internal  circumstances  in- 
volving broiler  production,  a  nuanber  of  counties  where  chosen  in  each  state 
in  the  eastern  part  of  the  country.   Such  counties  have  a  total  output 
equivalent  to  about  two-thirds  of  the  output  for  each  state  involved.   For 
West  Virginia,  four  counties,  accounting  for  67  per  cent  of  output  in  1959, 
were  chosen.   Details  pertaining  to  each  county  are  listed  in  Appendix 
Table  XXII.   For  the  particular  counties  in  West  Virginia  (Hardy,  Pendle- 
ton, Grant,  and  Prestion),  the  number  of  farms  dropped  from  1,342  in  1954 
to  871  in  1959.   The  number  of  birds  per  farm  moved  up  from  8,800  in  1954 
to  17,700  in  1959.   For  Delaware,  only  one  county  was  involved,  Sussex,  and 
accounted  for  95  per  cent  of  the  output  of  that  state  in  1959.   For  Virginia, 
a  total  of  seven  counties  were  involved  -  one  county  on  the  eastern  shore  and 
the  others  in  the  central  and  western  part  of  the  state. 
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Some  Regional  Changes  In  Egg  Production 

Production  of  eggs  in  the  United  States,  reflecting  a  decline  in  per 
capita  demand,  has  been  increasing  at  a  slower  pace  in  recent  years  than 
when  the  per  capita  consumption  rate  was  constant  or  rising.   In  five  out 
of  the  seven  years,  1956-62,  total  egg  production  in  the  United  States  was 
between  61  and  63  billions. 

However,  the  comparatively  stable  total  production  for  the  country  is 
a  composite  of  some  sharp  changes  among  regions.  From  1952  to  1962  three 
regions  of  the  country  showed  decreases  as  follows;   the  North  Atlantic 
states  10  per  cent  and  the  North  Central  states  11  per  cent.   On  the  other 
hand  the  three  remaining  regions  showed  increases  as  follows:   South  Atlan- 
tic 80  per  cent,  SoTjth  Central  22  per  cent,  and  Western  about  50  per  cent 
(Appendix  Table  X¥I) ,   The  momentum  of  these  changes  appears  to  have  in- 
creased in  recent  years  and  there  is  little  reason  to  expect  their  termina- 
tion in  the  near  future.   Here  again,  ho^'ever,  a  word  of  caution  is  in  order 
because  of  uncertainties  about  further  changes  in  relative  economic  posi- 
tions of  the  several  regions. 

The  divergent  changes  in  egg  production  by  regions  has  brought  about  a 

substantial  geographic  redistribution  of  egg  production  as  indicated  by  the 

following  tabulation: 

Proport3.on  of  Total  U.  S.  Egg  Production 

1952  1962 

Region  Percent  Percent 

N.  Atlantic  18,3  15.1 

E.  N.  Central  19.7  16.4 

W.  N.  Central  27.6  22.5 

S,  Atlantic  8.8  14.1 

S.  Central  14.3  16.1 

Western  11.3  15.8 

United  States  100,0  100.0 
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An  area-redistribution  of  egg  production  is  indicated  somewhat  more  ef- 
fectively by  using  data  for  individual  states  rather  than  for  the  usual  re- 
gions, inasmuch  as  within  regions  there  ha\'e  been  offsetting  trends.   In  1962 
five  states  accounted  for  approximately  one-third  of  the  total  U.  S.  egg  pro- 
duction.  These  were  California^  Iowa,  Minnesota,  Pennsylvania,  and  Georgia. 
Data  for  these  states,  along  with  those  for  Virginia,  West  Virginia,  and 
North  Carolina  are  shown  in  Appendix  Table  XIV.   It  is  significant  that  in 
Pennsylvania,  Minnesota,  and  Iowa  substantial  reductions  in  egg  output  have 
occurred  since  the  mid- 1950 's  -  21  per  cent  in  Minnesota,  12  per  cent  for 
Pennsylvania,  and  10  per  cent  for  Iowa.   On  the  other  hand,  in  the  same  per- 
iod it  more  than  doubled  in  Georgia,  increased  by  over  50  per  cent  for  Cali- 
fornia, and  by  more  than  one-third  for  North  Carolina  (Figure  13A) „   North 
Carolina,  incidentally,  has  moved  up  from  sixteenth  place  in  the  volume  of 
eggs  produced  in  1955  to  eighth  place  in  1962  (Appendix  Table  XIII) „   Output 
in  Virginia  appears  to  have  leveled  off  in  recent  years;  it  is  still  some- 
what above  the  mid- 1950 "s  although  below  the  level  of  the  late  1940' s.   In 
West  Virginia,  on  the  other  hand,  egg  production  has  been  on  a  downtrend 
since  about  1950,  and  in  1962  was  eight  per  cent  below  the  1955-57  average. 
Incidentally,  the  five  leading  states  in  egg  production  listed  above  ac- 
counted for  the  following  proportions  of  total  U.  S.  egg  output  in  1963: 
California,  11.7  per  cent;  Iowa,  6.3  per  cent;  Pennsylvania,  4.9  per  cent; 
Georgia,  4.8  per  cent;  and  Minnesota,  4.6  per  cent. 

The  several  states  enumerated  above  are  not  the  only  ones,  however,  to 
have  shown  significant  changes  within  the  past  decade.   This  is  illustrated 
in  Appendix  Table  IX  which  contains  data  on  per  capita  egg  production  at  in- 
tervals beginning  with  1925,   It  is  to  be  noted  that  the  vast  majority  of 
states  show  a  decline  in  per  capita  output  within  the  past  five  to  ten  years. 
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Significant  and  persistent  increases  in  per  capita  egg  production  have  oc- 
curred in  only  nine  states:   Maine^,  North  Carolina,  South  Carolina,  Georgia, 
Florida,  Alabama,  Mississippi,  Arkansas,  and  California.   A  tenth  state, 
Connecticut,  has  shown  some  increase  in  the  last  few  years,  but  in  1962  was 
still  substantially  below  the  level  of  the  raid- 1950* s;  more  time  is  needed 
to  judge  the  permanence  of  this  trend.   It  is  noteworthy  that  probably  all 
these  states  except  South  Dakota  showed  little  net  increase  during  the 
1950 's,  but  in  the  past  two  or  three  years  have  shown  more  substantial  in- 
creases . 

In  West  Virginia,  egg  production  has  declined  to  a  record  low.   Even 
with  some  out-migration  of  people  in  the  past  decade,  per  capita  production 
of  eggs  also  has  dropped  to  a  record  low  of  only  185  in  1963  compared  with 
208  in  both  1955  and  1960,   Of  the  years  shown  in  Appendix  Table  IX,  the 
high  point  for  West  Virginia  was  in  1945  at  284  eggs  per  person. 

Structure  of  Farm  Producing  Units  Changing  Rapidly 

Egg  producers  in  the  different  states  have  reacted  with  wide  differ- 
ences to  the  changing  price  relationships  and  advances  in  technology.   With 
few  exceptions  the  states  enumerated  above  which  showed  the  largest  in- 
creases in  per  capita  egg  production  within  the  past  decade  are  states  in 
which  the  average  volume  sold  per  farm  increased  more  than  four  times  from 
1949  to  1959,  according  to  Census  data  (Appendix  Table  X) .   The  exceptions, 
moreover,  are  states  which  have  had  some  substantial  increases  in  popula- 
tion.  In  Maine,  for  example,  the  average  volume  of  eggs  sold  by  farmers  in 
1949  was  3,369  dozens  and  by  1959  this  had  increased  to  16,289,  a  five-fold 
gain.  Far  larger  increases  occurred,  however,  in  southeastern  states. 
Georgia  showed  the  largest  increase  in  the  scale  of  operations,  rising  from 
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334  dozens  sold  in  1949  to  8,954  dozens  in  1959,  an  increase  of  27  times. 
Among  the  other  states  listed,  sales  in  1959  had  shown  the  following  unit 
increases  over  1949:   North  Carolina,  9  times;  South  Carolina,  16;  Florida, 
14;  Alabama,  21:  Mississippi,  19;  Arkansas,  13-   Among  the  states  with  the 
smallest  gain  in  volume  sold  per  farm  were  two  of  the  leading  states, 
Minnesota  and  Iowa,   In  each  case  sales  in  1959  were  about  1.7  times  those 
of  1949.   It  is  true,  of  course,  that  the  sales  volume  by  a  number  of  the 
southeastern  states  was  very  low  in  1949.   Nevertheless  it  is  noteworthy 
that  by  1959  sales  of  eggs  per  farm  in  Georgia  at  334  dozens  per  farm  were 
around  one-fifth  to  one- sixth  of  the  volume  sold  per  farm  in  Iowa  and 
Minnesota.   The  1949  volumes  were  even  substantially  lower  for  other  states 
of  the  southeast.   Mississippi,  for  example,  had  an  average  in  that  year  of 
only  160  dozens.   But  by  1959  even  the  Mississippi  average  exceeded  that  in 
Iowa  and  practically  equaled  the  figure  for  Minnesota. 

The  state  with  the  highest  average  sales  per  farm  in  1959  was  California 
with  40,351  dozens.   The  next  highest  was  New  Jersey  with  approximately 
30,000  dozens.   Connecticut  had  21,000  dozens,  and  several  states  averaged 
15,000-16,000  dozens  -  Maine,  New  Hampshire,  Massachusetts,  Rhode  Island, 
Florida,  and  Arizona,   The  average  for  West  Virginia  in  1959  was  968  dozens, 
a  little  less  than  three  times  the  387  dozens  sold  per  farm  in  1949. 

The  internal  changes  which  permitted  the  wide  differences  in  accomplish- 
ment as  between,  for  example,  Georgia  on  the  one  hand,  and  Minnesota  and  Iowa 
on  the  other,  are  illustrated  by  comparison  of  numbers  of  farms  in  the  dif- 
ferent size-groupings  as  to  annual  sales  (Appendix  Table  X) .   First,  it  is  to 
be  noted,  however,  that  the  decline  in  number  of  farms  in  a  relative  sense 
was  much  greater  for  Georgia  than  for  the  two  mid-western  states.   Likewise, 
the  reductions  in  all  states  were  heaviest  in  the  less  than  2,000  dozens 


annual  sales  volume.   A  sharp  difference  exists,  however,  as  between  Georgia 
on  the  one  hand,  and  the  mid-west  states  on  the  other  in  the  number  of  farms 
in  the  larger  volume  category.   In  Georgia  during  1959  there  were  2,377 
farms  which  sold  5,000  dozens  or  more,  compared  with  596  farms  in  1949, 
nearly  a  four-fold  increase.   In  Iowa,  the  increase  was  less  than  three- 
fold, and  for  Minnesota  the  increase  in  this  category  was  less  than  twice. 

Changes  in  West  Virginia  Vary  Considerably  Among  Counties 

Among  West  Virginia  counties  there  were  wide  variations  in  the  extent 
of  change,  with  some  actually  showing  a  smaller  volume  sold  per  farm  in  1959 
than  in  1949.   Greenbrier  County  showed  the  largest  increase  in  volume  per 
farm,  rising  to  2,565  dozens  in  1959,  compared  with  370  in  1949.   It  so  hap- 
pens that  this  county  also  had  reported  the  largest  total  sales  of  eggs  from 
farms  in  1959.   The  second  largest  total  volume  for  a  county  was  Upshur  with 
568,000  dozens  sold  in  1959.   In  this  county  the  increase  in  sales  per  farm 
from  1949  to  1959  was  more  than  five- fold.   In  both  of  these  counties,  as 
well  as  in  all  other  counties  in  the  State,  there  was  a  reduction  in  number 
of  farms  selling  eggs  between  1949  and  1959  (Appendix  Table  XI), 


RELATIVE  CHANGES  IN  FACTOR  PRICES  AS 
MOTIVATIONS  FOR  REGIONAL  PRODUCTION  SHIFTS 


In  attempting  to  identify  reasons  for  the  various  substantial  changes 
in  production  among  areas,  described  in  Appendix  Tables  XII  and  XIII  for 
broilers  and  eggs,  both  product  and  factor  prices  will  be  utilized.   In  the 
main,  however,  it  will  become  evident  that  shifts  in  spatial  relationships 
among  product  prices  have  been  of  less  importance  than  changes  in  relation- 
ships among  factor  prices;  mainly,  feed  and  chick  prices. 
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Unquestionably,  regional  shifts  in  population  have  occurred  in  the 
post-war  period  and  this  has  given  rise  to  changes  in  demand  relationships 
among  producing  areas.   But  probably  even  larger  shifts  in  such  demand  have 
resulted  from  improvements  in  transportation  of  the  products,  a  development 
which  has  had  the  same  effect  as  if  the  markets  had  been  relocated  physi- 
cally with  constant  transportation  rates.   For  the  most  part,  however,  in- 
creases in  demands,  where  they  have  occurred,  have  been  manifested  only  in 
the  taking  of  increased  quantities.   Prices,  with  appropriate  geographic 
differences,  reflect  interaction  of  national  supplies  and  demands. 

Throughout  this  study  it  will  be  assumed  that  both  the  products  and 
factors  moving  through  trade  channels  (for  example,  chicks  and  feed)  are 
distributed  efficiently.   That  is,  no  significant  quantity  can  be  sold  at 
any  given  time  at  other  points  for  any  higher  price.  While  this  condition 
may  not  actually  prevail  at  all  times,  any  departures  are  short-lived,  re- 
flecting mobility  of  most  products  and  effective  communications. 

The  factors  to  which  attention  will  be  focused  in  the  "Trends"  ap- 
proach are  only  two  -  feed  and  baby  chicks.   To  some  observers,  labor  as  a 
factor  will  appear  conspicuous  by  its  absence.   But,  as  indicated  in  the 
section  on  methodology  in  the  Introduction,  labor,  in  effect,  is  the  "resid- 
ual claimant"  since  it  tends  to  be  quite  immobile,  and  land  is  now  so  rela- 
tively unimportant  in  broiler  and  egg  production.   By  focusing  on  changes 
in  feed  and  chicks,  the  bulk  of  variable  costs  are  considered  which  influ- 
ence the  fortunes  of  these  industries  in  any  given  area  and  therefore  help 
determine  changes  in  income  available  to  the  self-employed  labor  component, 
as  well  as  indirectly  influencing  the  amount  that  can  be  paid  the  hired  seg- 
ment.  On  some  large-scale  producing  units  hired  labor  is  a  sizable  item  of 
variable  costs,  but  this  prevails  more  elsewhere  than  in  West  Virginia.   On 

76 


the  "typical  broiler  farms"  reported  by  the  Economic  Research  Service  (27) 
hired  labor  accounted  for  the  following  proportions  of  total  labor  utilized 
in  1963:   Maine,  17  per  cent;  DelMarVa,  10  per  cent;  and  Georgia,  9  per  cent 

Factor  Cost:   Feed 

Feed  accounts  for  well  over  half  the  total  cash  cost  of  producing  both 
eggs  and  broilers  although  husbandry  practices  for  poultry  production  have 
been  altered  considerably  in  the  last  generation.   Mixing  of  poultry  feeds 
has  become  such  an  art  that  it  is  not  always  feasible  to  make  use  of  home- 
grown grains  even  when  they  are  available. 

It  might  be  expected,  in  general,  that  the  prices  paid  by  farmers  for 
feeds  of  any  kind,  including  broiler  and  laying  mashes,  would  be  lowest  in 
the  surplus  feed  area  of  the  nation  and  then  be  graduated  above  that  level 
as  the  distance  from  the  surplus  area  increased.  For  any  given  level  in  a 
particular  kind  of  marketing  channel,  this  pattern  of  price  relationships 
may  prevail.   However,  significant  differences  have  come  to  exist  in  the 
nature  of  marketing  procedures  among  areas.   In  supplying  poultry  feeds, 
particularly,  there  have  been  growing  differences  among  areas  in  scale  of 
operations  for  individual  plants  coupled  with  diversity  in  competition 
among  non-farm  firms  for  farmers  with  whom  to  contract.   As  a  result,  based 
on  data  comparisons  for  a  number  of  national  distributors,  quoted  feed 
prices  in  areas  distant  from  the  corn  belt  frequently  are  lower  for  identi- 
cal feeds  than  in  the  heart  of  the  surplus  feed  area.  This  is  to  say  that 
differences  among  areas  from  economies  of  scale  apparently  are  offsetting 
any  differentials  due  to  location  of  freight  rates.   The  above  developments 
demonstrate  why  a  growing  area  might  achieve  declining  prices  relative  to 
areas  of  less  rapid  growth  merely  because  of  the  factor  of  growth  itself, 
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i.e.,  introduction  of  external  economies.   In  other  words,  a  relative  ad- 
vantage for  any  area  may  beget  growth  and  growth  in  turn  may  beget  further 
relative  advantage.   Likewise,  the  area  which,  for  some  reason,  falls  into 
a  disadvantaged  situation  will  tend  to  beget  contraction  and  contraction 
in  turn  beget  further  relative  disadvantage. 

In  1957,  W.  R.  Henry  assembled  data  on  prices  charged  by  feed  distri- 
butors in  major  broiler  areas  along  the  East  Coast,  in  the  Southeast,  and 
in  Arkansas  and  Texas.  (22)   The  pattern  obtained  suggested  that  a  gradu- 
ated freight  rate  schedule  above  the  Midwest  probably  prevailed.   He  found 
that  the  highest  prices  were  in  Maine  and  Connecticut  followed  by  Virginia, 
and  the  price  in  Georgia  was  below  that  for  both  Arkansas  and  Texas,  as 
well  as  all  states  along  the  East  Coast.   Ralph  L.  Baker,  also  giving  some 
attention  to  feed  prices,  in  this  case  the  prices  of  laying  mash  in  1957, 
stated:   "Prices  of  laying  mash  now  do  not  appear  to  be  closely  related  to 
whether  the  area  is  surplus  or  deficit  in  feed."  (23)   Baker  was  not  ex- 
plicit as  to  the  basis  for  his  observations.   However,  it  appears  from 
some  other  aspects  of  his  work,  that  he  was  referring  to  prices  published 
by  the  Statistical  Reporting  Service  concerning  prices  paid  by  farmers  for 
laying  mash.   The  findings  indicated  in  the  second  paragraph  above  suggest 
that  indications  observable  to  a  degree  in  1957  probably  have  become  more 
pronounced. 

The  United  States  Department  of  Agriculture  through  the  Statistical 
Reporting  Service  publishes  prices  paid  by  farmers  for  a  number  of  feeds 
and  ingredients  of  feeds,  including  laying  mash,  scratch  grain,  chick 
starter,  broiler  grower,  and  turkey  grower.  (24)   These  data  now  are  pub- 
lished each  month  of  the  year  for  every  state.   The  starting  dates  for 
publishing  the  different  series  are  not  uniform,  however.   The  series  on 
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laying  mash  began  in  1935^  while  the  one  on  broiler  grower  began  in  1953., 
The  procedure  for  collecting  these  prices  is  designed  to  cover  only  those 
transactions  involving  changes  in  title  to  the  commodity..   Clearly,  with 
the  high  degree  of  vertical  integration  and  other  contracting,  the  reported 
prices  relate  to  a  rather  small  proportion  of  total  feed  used  in  broiler 
production.   There  is  also  the  problem  of  comparability  among  states  as  to 
the  weights  used  in  obtaining  state-wide  averages,  particularly  as  to  vol- 
umes associated  with  prices  that  differ  because  of  variations  in  services 
provided  with  the  feed.   For  these  and  possibly  other  reasons,  wide  differ- 
ences show  up  between  (even  adjacent)  states  for  readily  identifiable  items 
of  uniform  quality  and  content.   The  combined  effect  of  these  factors  were 
of  such  order  as  to  make  use  of  absolute  data  for  states  infeasible.   How- 
ever, in  general,  there  appeared  to  be  considerably  greater  comparability 
within  states  through  time  than  among  states  at  any  given  time. 

Changes  in  feed  price  relationships  among  some  of  the  states  used  in 
this  analysis  have  been  rather  erratic.  West  Virginia  is  one  of  these 
states.   As  indicated  in  Figure  14  (and  Table  12)  the  differential  over 
Georgia  in  the  price  paid  by  farmers  for  broiler  mash  in  West  Virginia 
showed  a  departure  from  Virginia  and  Delaware  during  1960-62.   (The  series 
for  North  Carolina  also  showed  some  departure  but  no  inquiry  was  made  into 
its  inherent  nature  and  causal  reasons.   For  West  Virginia,  the  aberration 
appears  to  have  been  associated  with  modification  of  the  contractual  ar- 
rangements as  between  suppliers  and  growers.   Prior  to  the  autumn  of  1959, 
among  the  contracts  generally  employed  in  West  Virginia  was  the  one  provid- 
ing for  dividing  gross  receipts,  above  feed  and  chick  costs,  90  per  cent  to 
growers  and  10  per  cent  to  suppliers  (of  feed  and  chicks) . 
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Introduced  in  the  autumn  of  1959  was  the  formula  which  divided  "proceeds 
above  costs"  38  per  cent  to  growers,  25  per  cent  to  associated  hatcherymen, 
and  37  per  cent  to  feed  suppliers.   A  gentlemen's  agreement  undergirded  the 
contracts  by  which  the  hatcheryman  was  to  supply  chicks  at  cost,  even  ex- 
cluding incubation  costs,  and  the  feed  supplier  was  to  provide  feed  at  in- 
gredient costs.   This  meant,  in  the  case  of  feed,  a  reduction  in  the  "price" 
at  which  the  feed  was  "charged"  to  the  enterprise  of  around  $15.00  to  $20.00 
per  ton.   The  timing  of  the  departure  from  previous  relationships  to  other 
states,  such  as  observed  in  Figure  14,  suggests  that  some  portion  of  these 
lower  prices  found  their  way  into  the  sample  of  prices  used  by  the  Federal- 
State  Statistical  Reporting  Service  in  deriving  its  state-wide  averages  of 
prices  paid  by  farmers  for  broiler  mash.   A  limited  verification  of  this 
hypothesis  consisted  of  a  comparison  by  months  of  the  reported  state  average 
prices  with  prices  obtained  from  individual  substantial  suppliers  of  broiler 
mash  of  given,  constant,  non-contractual  terms  of  sale.   In  mid- 1963,  how- 
ever, the  State  Agricultural  Statistician  reported  an  inability  to  detect  a 
trace  of  any  such  downward  biasing  influences  that  would  help  explain  the 
departure. 

In  1963  the  West  Virginia-Georgia  differential  increased  to  $.15  per 
100  pounds,  compared  to  $.07  in  1962,  and  was  the  largest  on  record  except 
for  the  $.19  in  1959.   The  five-cent  decline  from  1963  to  1964  matched  the 
change  in  differential  for  Delaware  and  Virginia. 

Factor  Cost:   Baby  Chicks 

The  second  single  most  important  item  in  production  of  broilers  is  the 
cost  of  chicks,  although  it  is  estimated  for  recent  years  that  this  compon- 
ent represents  only  about  one-fifth  the  cost  of  feed  and  one-seventh  of  the 


total  cost  of  producing  a  finished  three-pound  broiler.   Nevertheless,  the 
change  in  relationships  among  states  in  prices  for  broiler  chicks  has  been 
of  a  magnitude  to  result  in  as  great  a  contribution  to  the  shift  in  total 
cost  of  production  of  broilers  as  has  been  the  shift  in  prices  paid  for 
feed.  Unfortunately,  the  price  received  by  commercial  hatcheries  for 
broiler- type  chicks  has  become  available  only  in  the  past  ten  years  so  that 
a  long-term  comparative  analysis  is  not  possible. 

It  is  known  that  the  original  source  of  chicks  for  broiler  production 
was  in  the  New  England  area,  particularly  New  Hampshire  and  Connecticut. 
Subsequently,  as  the  industry  grew  rapidly  on  the  eastern  shore  of  Maryland 
and  Delaware,  hatcheries  were  established  in  that  locality  to  supply  local 
and  other  outlets.   At  that  time,  most  of  the  chicks  for  production  of 
broilers  in  Georgia,  and  other  sections  of  the  Southeast,  were  supplied 
either  indirectly  by  eggs  from  New  England  or  directly  by  chicks  therefrom. 
Later  the  function  of  producing  broiler  chicks  shifted  toward  the  Southeast 
and  currently,  to  illustrate  the  magnitude  of  this  shift,  Delaware  is  ob- 
taining a  substantial  portion  of  its  broiler  chicks  from  North  Carolina. 

It  is  noteworthy  that  the  shift  in  favor  of  Georgia  in  the  chick  price 
(Table  13)  indirectly  reflects  the  shift  observed  in  the  price  paid  for  lay- 
ing mash  as  compared  with  other  states.   Added  to  this  is  the  growing  volume 
of  chicks  and  the  expanding  broiler  industry  complex  in  Georgia  and  surround- 
ing states  as  contrasted  with  states  to  the  north.  There  may  be  some  further 
change  toward  Georgia  but  any  future  change  is  not  likely  to  be  as  pronounced 
as  that  of  the  last  six  to  ten  years. 

Combining  Changes  in  Geographical  Factor  Price  Differentials 

Because  of  the  limitations  of  the  data  discussed  above  in  measuring  ab- 
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solute  levels  of  feed  prices  in  the  several  states,  differentials  among 
state  average  prices  were  employed  in  this  study.   This  was  done  not  only 
because  greater  comparability  was  presumed  to  exist  within  states  through 
time  than  among  states  at  any  given  time,  but  also  because  changes  in  such 
inter-state  relationships  would  be  prime  reasons  to  expect  geographical 
shifts  in  production,  other  things  remaining  unchanged.   The  same  method 
was  employed  with  regard  to  chick  prices  to  facilitate  the  subsequent  com- 
bining of  the  two  series  of  factor  prices,  although  there  was  less  reason 
to  expect  incomparability  among  states  in  the  chick  price  series. 

In  observing  changes  in  the  inter- state  relationships  on  feed  prices, 
it  is  well  to  bear  in  mind  that  such  changes  can  be  the  result  of:   (1) 
changes  in  the  relationships  of  freight  rates  from  the  central  source  of 
feed  to  the  respective  areas,  (2)  changes  among  areas  in  the  scale  of  indi- 
vidual feed  plants  or  methods  of  business  operations,  and  (3)  changes  in 
feed  output-demand  balances  or  relationships  among  areas. 

Differentials  in  factor  costs  were  determined  as  between  states  on 
which  attention  is  focused  (for  example.  West  Virginia)  and  those  which  are 
showing  large  increases  in  production.   For  broilers,  in  the  case  of  both 
feed  and  baby  chicks,  Georgia  has  been  used  as  the  base  of  reference. 
Prices  for  broilers  in  Georgia,  in  recent  years,  have  been  the  lowest  in 
the  country  or  nearly  so,  and  production  exceeds  that  of  any  other  state. 
Increases  in  production  are  still  occurring  and  there  apparently  is  a  poten- 
tial for  some  further  increases  for  the  near-term  future,  at  least.   The  re- 
sults are  shown  in  certain  accompanying  tables  and  charts.   In  chart  form 
the  data  are  largely  self-explanatory,  including  the  manner  in  which  pro- 
duction is  influenced.   But  some  of  the  highlights  may  be  summarized  for 
emphasis . 
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TABLE  12:   PRICES  PAID  BY  FARMERS  FOR  BROILER  MASH,  SELECTED  STATES, 
LESS  PRICE  PAID  IN  GEORGIA,  PER  100  POUNDS,  1953-64.1 


YEAR 

DELAWARE 

VIRGINIA 

W.VA. 

NORTH  CAROLINA 

ARKANSAS 

MAINE 

ALAflA/IA 

MISSISSIPPI 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

bOLLAkS 

1953 

-.49 

-.35 

-.33 

-.18 

-.53 

-.55 

.01 

.10 

1954 

-.52 

-.35 

-.42 

-.23 

-.75 

-.49 

-.13 

-.02 

1955 

-.43 

-.28 

-.18 

-.13 

-.46 

-.52 

-.07 

.08 

1956 

-.28 

-.18 

-.07 

-.16 

-.49 

-.31 

-.11 

.04 

1957 

-.37 

-.10 

-.08 

-.09 

-.34 

-.23 

-.11 

-.06 

1958 

-.13 

.04 

,04 

.04 

-.43 

-.10 

.30 

-.05 

1959 

-.05 

.14 

.19 

.08 

-.18 

.07 

.01 

.11 

1960 

-.01 

.19 

.13 

.12 

-.14 

.10 

.12 

.20 

1961 

.02 

.26 

.11 

.06 

-.29 

.13 

.04 

.13 

1962 

.16 

.30 

.07 

.09 

-.28 

.15 

.03 

.11 

1963 

.19 

.27 

.15 

.07 

-.40 

.15 

.14 

.05 

1964 

.14 

.22 

.10 

.00 

-.49 

ai 

.04 

.01 

Baaed  on  data  from,  "Agrlciiltural  Prices,"  published  monthly  by  Statistical 
Reporting  Service,  U.  S.  Department  of  Agric\ilture. 
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TABLE   13:      STRAIGHT   RUN  BROILiiR  TYPE   CHICKS:       ANNUAL   AVERAGE   PRICE 
PER   100   CHICKS    PAID  TO  COMMERCI/\L  HATCHERIES,    SELECTED 
STATES,    LESS    PRICE   PAID    IN  GEORGIA,    1953-64. 


YEAR 

MAINE 

DEhmARE 

MARYLAND 

VIRGINIA 

W.  VA. 

N.CAROLINA 

ALABAMA 

MISS. 

ARKMSAS 

Udlldf 

Dollar 

Dollar 

Dollar 

Dollar 

Dollar 

Dollar 

Dollar 

Dollar 

1953 

.90 

-2.40 

-2.20 

-1.00 

-1.30 

-1.60 

-1.80 

-1 

.00 

-1.30 

1954 

1.70 

-2.10 

-2.20 

.20 

-  .30 

-  .70 

-  .40 

- 

.40 

-  .90 

1955 

-1.70 

-1.40 

-1.60 

-1.10 

-1.50 

-1.30 

-  .90 

- 

.80 

-1.10 

1956 

.30 

.10 

0 

.60 

.90 

-  .90 

-  .30 

.10 

.30 

1957 

.20 

.40 

.30 

.40 

.80 

.40 

.30 

.50 

1.50 

1958 

.10 

.40 

.50 

-  .10 

-  .20 

.20 

.10 

.30 

.40 

1959 

2.40 

1.60 

1.60 

1.40 

1.50 

.50 

0 

.40 

1.20 

1960 

1.00 

.90 

.90 

.50 

.70 

.50 

-  .10 

- 

.50 

-  .90 

1961 

2.00 

1.20 

1.20 

.50 

1.10 

.10 

.10 

- 

.10 

-  .10 

1962 

1.50 

1.20 

1.20 

.50 

.50 

0 

-  .20 

- 

.30 

-  .10 

1963 

1.80 

1.50 

1.30 

.60 

1.10 

-  .20 

-  .40 

- 

.80 

-  .50 

1964 

1.50 

1.68 

1.74 

.77 

1.13 

-  .21 

-  .38 

- 

.46 

.18 

Baaed  on  data  compiled  fran  "Agricultural  Prices,"  published  monthly  by  Statistical 
Reporting  Service  of  the  United  States  Department  of  Agricxilture . 
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First,  notice  Figure  14  (and  Table  12)  for  the  simple  differences  be- 
tween the  prices  paid  by  farmers  for  broilermash  in  Virginia^  West  Virginia, 
North  Carolina,  and  Delaware  as  compared  with  Georgia.   In  1953  the  price  in 
the  first  four  states,  on  the  average,  was  between  40  and  45  cents  per  hun- 
dred pounds  ($8  to  $9  per  ton)  below  the  price  paid  in  Georgia.  By  1962  the 
average  for  the  four  states  was  approximately  20  cents  per  hundredweight,  or 
$4  per  ton,  above  the  price  paid  in  Georgia.   This  is  a  net  change  of  $12  to 
$13  per  ton  in  one  decade.   In  terms  of  present  prices  this  is  in  excess  of 
a  10  per  cent  change  in  the  relative  cost  of  feed,  to  the  advantage  of 
Georgia  or  disadvantage  of  the  other  states.   Net  changes  front  1962  to  1964 
were  negligible  for  West  Virginia  and  Delaware,  while  slight  decreases  oc- 
curred for  North  Carolina  and  Virginia. 

A  similar  shift  in  relationships  among  states  has  occurred  for  the 
price  of  broiler  chicks,  as  shown  in  Table  13  but  not  charted  separately.. 
For  example,  in  1953  the  price  received  by  hatcheries  for  broiler  chicks  in 
Georgia  was  2.4  cents  per  head  more  than  the  price  received  by  hatcheries 
in  Delaware.   A  gradual  shift  has  occurred  to  the  point  that  in  the  last 
three  years  the  price  received  in  Georgia  has  been  less  than  in  Delaware  by 
between  one  and  two  cents  per  head.   Thus,  there  has  been  a  net  shift  in 
favor  of  Georgia  of  between  three  and  four  cents  per  bird.   For  a  three- 
pound  broiler  this  means  by  itself,  without  any  allowance  for  feed  price 
change,  at  least  one  cent  per  pound,  live  weight.   In  terms  of  contribution 
to  total  cost  per  pound  of  broiler,  this  is  equivalent  to  the  effect  of  a 
change  in  feed  cost  of  $10  and  $12  per  ton. 

In  appraising  the  price  motivations  for  shifts  in  the  location  of 
broiler  production,  the  unit  costs  for  factors  (such  as  feed  and  chicks) 
have  some  limitations.   These  arise  from  the  fact  that  the  intensity  in  the 
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use  of  the  two  inputs  varies  in  two  ways:   (1)  for  feed  there  is  variation 
over  time,  although  probably  with  a  rather  high  degree  of  uniformity  among 
states,  and  (2)  for  baby  chicks  the  equivalent  cost  per  pound  of  finished 
product  differs  among  states  in  both  level  and  trends  due  to  differences 
and  changes  in  average  weight  of  broilers  sold.   To  provide  a  more  meaning- 
ful basis  for  comparison,  the  feed  and  chick  costs  were  combined  to  show 
their  composite  influence  on  differentials  per  pound  of  live  broilers  sold. 

The  net  shift  in  the  West  Virginia-Georgia  differential  has  been  some- 
what over  2  cents  per  bird.   It  is  to  be  noted,  however,  that  West  Virginia 
has  produced  a  rapidly  declining  proportion  of  the  chicks  used  in  the  State 
for  broiler  production.   As  a  result,  the  data  pertaining  to  West  Virginia 
in  Table  13  may  under-state  the  true  shift  relative  to  Georgia. 

The  contribution  of  the  chick  cost  (section  I  of  Table  14)  was  obtained 
by  dividing  the  price  paid  for  baby  chicks  per  head  by  the  average  weight  of 
broilers  sold  for  each  state.   The  resulting  series,  which  represent  costs 
of  baby  chicks  per  pound  of  live  bird  sold,  have  shown  approximately  uniform 
declines  for  Maine,  Delaware,  Virginia,  and  West  Virginia.   Compared  to 
these  four  states,  declines  shown  for  North  Carolina  and  Georgia  have  been 
much  more  pronounced. 

The  quantity  of  feed  used  per  pound  of  live  broiler  sold  was  estimated 
on  an  annual  average  basis  from  the  broiler  tests  made  by  the  Department  of 
Agriculture  in  Maine.  (18)   To  do  this,  it  was  arbitrarily  assumed  that 
under  average  conditions  in  the  field,  a  quarter-pound  more  of  feed  was  used 
than  in  the  Official  Trials. 

So,  the  procedure  involved  determination  of  the  trend  line  in  the  data 
from  the  Department  of  Agriculture  in  Maine  and  arbitrarily  adding  the 
quarter-pound  to  the  trend  value.   The  annual  feed-to-product  conversion 
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ratios  were  uniformly  employed  in  all  states.   The  composite  figures  so 
generated  and  expressed  in  feed  and  chick  costs  per  pound  of  live  broiler 
sold  are  shown  in  Table  14  and  Figures  15A-E,  all  as  differences  over  the 
comparable  figures  for  Georgia.  Two  significant  changes  stand  out  in  these 
relationships:   (1)  the  combined  cost  of  feed  and  chicks  in  the  five  states 
(Maine,  Delaware,  Virginia,  West  Virginia,  and  North  Carolina)  shown  in  the 
charts  depict  a  significant  increase  relative  to  the  cost  in  Georgia,  and 
(2)  these  indicators  of  cost  changes  show  an  increase  relative  to  the  dif- 
ferentials over  Georgia  in  the  prices  received  by  farmers  for  broilers,  ex- 
cept for  Maine  where  increases  in  prices  approximated  increases  in  costs. 

The  import  of  the  above  calculations  and  changes  in  relationships  may 
be  illustrated  further  by  using  a  pair  of  states.   In  1953,  the  price  paid 
by  farmers  for  broiler  mash  in  Delaware  was  below  the  price  in  Georgia  by 
the  equivalent  of  1.4  cents  per  pound  of  live  broiler.   In  1963,  on  the 
other  hand,  the  Delaware  figure  on  feed  was  higher  than  in  Georgia  by  the 
equivalent  of  0.4  cent  per  pound.   This  is  a  net  change  of  1.8  cents  per 
pound  of  finished  broiler.   During  the  same  period  the  cost  of  baby  chicks 
in  equivalent  per  pound  of  live  broiler  showed  a  1.1  cent  smaller  decline 
in  Delaware  than  in  Georgia.   Thus,  during  the  decade,  the  cost  of  produc- 
ing broilers  in  Delaware  as  gauged  by  feed  and  chick  costs  decreased  2.9 
cents  per  pound  less  in  Delaware  than  in  Georgia.  For  West  Virginia  the 
combined  cost  dropped  2.4  cents  less  (per  pound  of  live  weight  equivalent) 
than  it  did  for  Georgia,   Again,  however,  it  should  be  noted  that  the 
series  on  chick  prices  as  well  as  feed  may  be  less  representative  for  West 
Virginia.   For  both  components,  any  error  probably  would  be  in  the  direction 
of  enlarging  the  change  in  cost  relative  to  Georgia. 
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It  is  apparent  from  the  several  sections  of  Table  15  that  there  has 
been  a  rather  pronounced  correlation  for  some  states  between  changes  in  re- 
lationship between  costs  (as  there  expressed)  and  prices  received,  on  the 
one  hand,  and  changes  in  production  on  the  other.   But  the  degree  of  asso- 
ciation varies  considerably  even  among  this  small  group  of  states.   In 
West  Virginia  and  Virginia  differentials  over  costs  of  feed  and  chicks  in 
Georgia  have  increased  relative  to  prices  received  for  broilers,  and  pro- 
duction has  turned  downward  in  recent  years.   For  Maine  and  Delaware,  move- 
ments in  costs  have  approximately  paralleled  prices  received,  as  differen- 
tials over  Georgia,  and  gradual  further  expansion  has  continued  in  both 
states.   In  the  case  of  North  Carolina  (again  in  terms  of  differentials), 
costs  have  shown  some  increase  relative  to  prices  received  as  compared  with 
the  mid- 1950 's,  although  in  recent  years  they  have  moved  in  parallel.   More- 
over, from  1957  to  date,  both  series  for  North  Carolina  have  shoi^n  less  de- 
viation from  Georgia  than  any  other  state  in  the  chart.   Nevertheless,  North 
Carolina  production  showed  substantial  increases  each  year  through  1963; 
preliminary  indications  point  to  an  abrupt  let-up,  if  not  a  decline  in  1964. 

A  net  shift  of  2.9  cents  per  pound  in  the  cost  of  production,  such  as 
indicated  above  for  broilers  in  Delaware,  normally  would  be  expected  to  have 
pronounced  interregional  consequences.   Partially  tempering  a  judgment  on 
this,  however,  is  the  fact  that  during  the  period  under  study,  1953-64,  the 
United  States  average  price  of  broilers  declined  from  the  high  20' s,  in 
cents  per  pound,  to  14-15  cents  in  recent  years.   Furthermore,  the  differ- 
ences between  average  costs  of  production  per  pound  and  prices  received 
probably  vary  among  states  at  any  given  time,  as  well  as  change  over  time 
for  given  states.   The  consistency  of  costs  as  between  variable  and  fixed 
components  also  is  of  considerable  importance.   Clearly,  if  the  margin  be- 
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DERIVATION  OF  DIFFERENTIALS  OVER  GEORGIA  IN  COMBINED  COSTS  OF  FEED 
AND  CHICKS  IN  BROILER  PRODUCTION,  SELECTED  STATES,  1953-63. 


WAR 

MAINE 

DELAWARE 

VIRGINJA 

WEST  VIRGINIA 

NORTH  CAROLINA 

GEORGIA 

Cents 

Cents 

Cents 

Cento 

Cents 

Cents 

I  -  CALCULATED  COSTS  OF  BABY  CHICKS  PER  POUND  OF 

FINISHED  LIVE  WEIGHT 

PER  BIRD 

1953 

4.6 

4.6 

5.0 

4.8 

5.2 

5.7 

1954 

4.5 

4.0 

4.7 

4.4 

4.8 

4.8 

1955 

3.7 

4.4 

4.5 

4.2 

4.6 

5.2 

1956 

3.9 

4.6 

4.5 

4.4 

4.1 

4.4 

1957 

3.7 

3,4 

3.7 

3.6 

3.7 

3.5 

1958 

3.4 

3.7 

4.1 

3.8 

3.9 

4.0 

1959 

2.9 

2.9 

3.2 

2.9 

2.7 

2.6 

1960 

3.2 

3.4 

3.9 

3.7 

3.6 

3.5 

1961 

2.9 

2.9 

3.2 

3.1 

2.8 

2.8 

1962 

2.8 

2.8 

3.3 

2.9 

2.7 

2.8 

1963 

2.<) 

2.9 

3.4 

3.2 

2.8 

2.9 

II  - 

FEED  COST  PER 

POUND  OF  LIVE  BROILER  SOLD 

1953 

14.8 

15.1 

15.4 

15.5 

15.9 

16.5 

1954 

14.7 

14.6 

15.1 

15.1 

15.4 

16.1 

1955 

12.8 

13.0 

13.4 

13.8 

13.8 

14.2 

1956 

12.6 

12.7 

12.9 

13.3 

13.0 

13.4 

1957 

12.0 

11.7 

12.4 

12.4 

12.4 

12.6 

1958 

12.0 

11.9 

12.3 

12.2 

12.2 

12.2 

1959 

11.3 

11.0 

11.4 

11.5 

11.5 

11.1 

1960 

10.5 

10.2 

10.7 

10.6 

10.6 

10.3 

1961 

10.4 

10.0 

10.7 

10.3 

10.3 

10.1 

1962 

10.3 

10.3 

10.6 

10.1 

10.1 

%'?1 

1963 

10.5 

10.1 

10.3 

9.9 

9.9 

III  -  COMBINED  COST 

OF  FEED  AND 

CHICKS  PER  POUND  OF  LIVE  BIRD  SOLD 

1953 

19.4 

19.7 

20.4 

20.3 

21.1 

22.2 

1954 

19.2 

18.6 

19.8 

19.5 

20.2 

20.9 

1955 

16.5 

17.4 

17.9 

18.0 

18.4 

19.4 

1956 

16.5 

17.3 

17.4 

17.7 

17.1 

17.8 

1957 

15.7 

15.1 

16.1 

16.0 

16.1 

16.1 

1958 

15.4 

15.3 

16.4 

16.0 

16.1 

16.2 

1959 

14.2 

13.6 

14.6 

14.4 

14.2 

13.7 

1960 

13.7 

13.6 

14.6 

14.3 

14.2 

13.8 

1961 

13.3 

12.9 

13.9 

13.4 

13.1 

12.9 

1962 

13.1 

13.1 

13.9 

13.0 

12.8 

12.7 

1963 

13.4 

13.0 

13.7 

13.1 

12.8 

12.6 

IV  -  i 

CCMBINED  COSTS 

1 (SEC.  Ill) 

LESS  COSTS  IN  GEORGIA 

1953 

-2.8 

-2.5 

-1.8 

-1.9 

-1.1 

1954 

-1.7 

-2.3 

-1.1 

-1.4 

-0.7 

1955 

-2.9 

-2.0 

-1.5 

-1.4 

-1.0 

1956 

-1.3 

-0.5 

-0.4 

-0.1 

-0.7 

1957 

-  .4 

-1.0 

0.0 

-0.1 

0.0 

1958 

-  .8 

-0.9 

0.2 

-0.2 

-0.1 

1959 

.5 

-o.l 

0.9 

0.7 

0.5 

1960 

.1 

-0.2 

0.8 

0.5 

0.4 

1961 

0.4 

0.0 

1.0 

0.5 

0.2 

1962 

0.4 

0.4 

1.2 

0,3 

.o«„i 

1963 

0.8 

0.4 

1.1 

0.5 

0.2 

Methodology  described  in  text.   Data  on  prices  (of  chicks  and  feed)  and  weight 
per  bird  from  Statistical  Reporting  Service  of  United  States  Department  of  Agriculture. 
Data  on  feed  conversion  ratios  based  on  results  from  State  of  Maine  Official  Broiler 
Tests. 
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TABLE  15 1      PRICE  RECEIVED  BY  FABMERS  FOR  BROILERS,  LESS  HRICE  RECEIVED  IN  GEORGIA, 
PER  POUND,   SELECTED  STATES,   1935-63. 


YEAR     MAINE 


DELAWARE     VIRGINIA     WEST  VIRGINIA   N.C.  ^^^Jp^^g^^ 


CENTS CENTS  CENTS  CENTS       CENTS     CENTS 

1935  2.3         2.0  3.0  1.9 

1936  1.2         1.9  3.0  1.5 

1937  3.5         3.1  4.7  2.8 

1938  0.1         1.0  2.0  0.8 

1939  -1.1  -1.5  0.6  -0.8 

1940  -0.7  -1.7  0.2  -0.4 

1941  0.4  -0.9  1.0  0.5 

1942  -1.6  -0.4  0.1  1.1 

1943  -0.6  -0.4  0.3  -0.4 

1944  -1.4  -1.9  0.0  -1.1 

1945  -0.6  -0.8  0.9  -1.8 

1946  0.2  -3.0  0.2  -1.8 

1947  -2.2  -0.9  -0.7  0.8 

1948  1.1         1.2  1.5  1.1 

1949  0.5         0.4  0.1  1.0 

1950  1.7         0.2  0.0  0.8 

1951  0.0  -0.5  -0.3  1.1 

1952  -1.1         0.1  -0.1  0.4 

1953  -0.7  -0,3  -0.6  -0.1 

1954  0.5         0.6  0.5  0.9 

1955  0.0         1.3  0.2  0.4 

1956  0.5         1.1  0.6  0.6 

1957  1.5         1.4  0.5  1.1 

1958  1.8         1.4  0.7  1.2 

1959  2.1         1.7  0.8  1.6 

1960  1.5         1.4  0.5  0.9 

1961  2.7         1.7  0.8  0.9 

1962  2.6         1.9  1.5  1.6 

1963  2.7         1.6  1.4  1.6 


Differences  of  weighted  annual  averages  as  ccraplled  from  "Chickens  and  Eggs;     Farm 
Production,  Disposition,  Cash  Receipts  and  Gross  Incane,"  issued  annually  (and  revised 
periodically)  by  Statistical  Reporting  Service,  U.   S.   Department  of  Agriculture. 
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tween  variable  cost  and  price  is  narrow  in  a  given  state^  a  shift,  such  as 
occurred  for  Delaware,  will  have  different  consequences  than  if  the  margin 
is  relatively  wide,  initially.   If  the  variable  cost-price  margin  is  rela- 
tively narrow,  a  relative  increase  in  the  feed  and  chick  component  of  costs 
can  be  sufficient  to  generate  a  downward  adjustment  in  production.   This 
very  well  could  have  been  the  situation  for  Virginia  and  West  Virginia; 
hence  the  recent  down-turn  in  production.   In  situations  of  a  wider 
cost-price  margin,  a  shift  in  feed  and  chick  component  in  one  state  rela- 
tive to  others  may  not  be  sufficient  to  generate  a  change  in  broiler  pro- 
duction.  In  addition,  there  could  be  cases  where  a  change  in  the  feed-chick 
cost  component  would  be  neither  sufficient  nor  necessary.   Thus,  in  North 
Carolina,  large  increases  in  production  have  occurred  despite  moderate  in- 
creases in  costs  relative  to  prices. 

There  is  no  assurance,  however,  that  production  in  North  Carolina  will 
continue  to  increase  even  if  both  prices  received  and  f eed-and-chick  costs 
remain  unchanged  relative  to  Georgia.   The  increase  of  recent  years  may  be 
the  result  of  a  series  of  separate,  unrelated  events,  none  of  which  is 
identifiable  or  measurable.   If  so,  a  termination  of  these  would  bring  the 
production  increase  to  a  halt  or  cause  a  decline  in  output.   In  the  final 
analysis,  the  availability  of  alternative  uses  for  capital  and  labor  (in- 
cluding managerial  component)  will  influence  the  level  of  broiler  produc- 
tion in  North  Carolina  as  well  as  in  other  states.   If  alternative  oppor- 
tunities for  both  factors  should  become  exceptionally  remunerative,  broiler 
production  in  a  state  such  as  North  Carolina,  which  has  experienced  several 
years  of  uninterrupted  increases,  probably  would  show  a  sharp  down- turn  even 
if  margins  between  broiler  prices  and  "costs"  were  relatively  wide. 
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All  of  the  foregoing  is  by  way  of  emphasis  that  production  in  the 
future  in  any  area  cannot  be  projected  from  past  relationships.   This  is 
particularly  applicable  to  states  which  have  long  histories  of  production 
increases,  inasmuch  as  about  three-fourths  of  the  states  now  producing 
broilers  have  produced  a  greater  number  at  some  time  in  their  recent  past. 
On  the  other  hand,  no  state  which  has  shown  a  decrease  as  large  and  as  per- 
sistantly  as  Virginia  and  West  Virginia  has  reversed  the  trend. 

There  is  some  reason  to  expect  that  broiler  production  has  a  more 
stable  future  in  those  non-corn  belt  areas  which,  nevertheless,  have  a  po- 
tential for  substantial  local  production  of  corn  and  soybeans,  particularly 
if  such  crops  are  produced  on  the  same  farms  as  the  broilers.   The  data  on 
DelMarVa  broiler  farms,  discussed  on  page  95,  would  appear  to  lend  strong 
support  to  this  hypothesis.   This  indigenous   quality  coupled  with  long-es- 
tablished, local  research  facilities,  and  the  venturesomeness  and  produc- 
tivity of  local  entrepreneurs  apparently  goes  a  long  way  in  accounting  for 
the  rather  steady  growth  in  output  and  relatively  favorable  returns  to  the 
total  labor  component  on  broiler  type  farms  of  DelMarVa. 

Indications  of  Shifts  in  Factor  Costs  for  Broilers  Among  Regions  Confirmed 
by  Costs  of  Production  Studies 

As  indicated  earlier,  the  amount  of  land  involved  in  broiler  produc- 
tion is  minor  so  that  the  problem  of  allowing  for  returns  to  land  is  not  as 
significant  in  "cost-of-production"  studies  on  broilers  as  it  would  be  on 
many  other  agricultural  products.   It  is  illuminating  at  this  point  to  com- 
pare results  of  some  "cost-of-production"  studies  which  have  been  made  on 
broilers  at  intervals  with  the  indications  of  change  which  were  obtained 
above. 


In  these  comparisons  no  allowance  will  be  made  for  labor  "costs"  in  the 
actual  grow-out  operation;  costs  will  be  ascertained  only  for  those  factors 
purchased  from  non-farm  sources. 

First,  in  a  study  reported  in  1951  by  Rice  of  the  Delaware  Experiment 
Station,  it  was  concluded  that  the  cost  of  producing  broilers  in  DelMarVa 
was  one  cent  per  pound  below  the  cost  in  Georgia.  (25)   His  calculations 
were  synthetic  in  the  sense  that  he  made  certain  assumptions  as  to  conversion 
rates,  prices  for  feed,  and  chicks,  as  well  as  the  other  items  used  in  pro- 
duction.  The  main  assumption  that  is  open  to  some  question  is  that  the 
wholesale  price  of  chicks  was  the  same  in  all  areas  of  the  country.   At  that 
time  no  data  were  available,  so  it  was  necessary  to  make  an  assumption.   As 
indicated  above,  for  the  more  recent  years,  there  have  been  not  only  differ- 
ences among  states  but  substantial  shifts  over  time  anong  states  in  the  re- 
lationship of  broiler  chick  prices. 

A  study  was  made  for  1957  by  W.  R.  Henry  of  North  Carolina  State  College. 
(22)  He  reported  that  the  cost  of  feed,  baby  chicks,  and  fuel  all  were  higher 
for  DelMarVa  than  in  Georgia.   In  terms  of  price  per  pound  Henry  concluded 
that  the  cost  in  DelMarVa  was  approximately  1.1  cents  above  that  for  Georgia. 
In  other  words,  in  this  six-year  interval  there  was  a  net  shift  in  favor  of 
Georgia  to  the  extent  of  about  two  cents  per  pound. 

The  next  study  was  reported  by  the  University  of  Delaware  and  applied 
to  July,  1961.  (26)   This  tabulation  of  costs  was  based  on  a  survey  of  pro- 
ducers in  the  DelMarVa  area  and  a  report  from  a  "knowledgeable  source"  in 
the  southeastern  area.  This  report  concluded  that  the  cost,  as  of  July,  1961, 
was  higher  in  DelMarVa  than  in  Georgia  by  approximately  two  and  one-half  cents 
per  pound.   Thus,  from  1951  to  1961  there  was  a  net  shift  in  favor  of  Georgia 
over  the  DelMarVa  area  of  about  3.5  cents  per  pound.  The  shift  in  disadvan- 


tage  for  West  Virginia  as  contrasted  with  that  for  Georgia  probably  is  fully 
as  great  as  that  for  DelMarVa,  if  not  greater,  because  of  the  lessened  vol- 
ume of  baby  chicks  produced  and  available  in  the  state  and  the  decline  in 
total  production  of  broilers  which  set  in  a  year  or  two  earlier.   These  in- 
dications of  changes  in  relationships  among  the  states  in  cost  of  production 
of  broilers  lend  strong  confirmation  to  conclusions  based  on  the  trends  in 
relationships  for  feed  and  chick  costs  discussed  above. 

Changes  in  Factor  and  Product  Prices  Useful  also  in  Explaining  Regional 
Shifts  in  Production  of  Eggs 

Cash  outlays  for  feed  also  constitute  a  significant  part  of  total  costs 
of  producing  eggs.   Moreover,  prices  are  available  by  states  covering  the 
laying  mash  purchased  by  farmers  for  producing  eggs.   Cash  outlays  for  re- 
placement birds  also  constitute  an  important  production  item  in  an  egg  enter- 
prise.  In  this  part  of  egg  production,  however,  significant  changes  have  oc- 
curred in  the  past  decade,  from  purchasing  baby  chicks  for  raising  pullets, 
to  purchasing  started  pullets  from  specialized  producers.   Unfortunately,  no 
data  are  available  on  prices  paid  by  producers  for  the  started  pullets  in  the 
same  sense  that  they  were  on  baby  chicks.   For  this  part  of  the  analysis, 
therefore,  only  feed  prices  are  used  as  a  factor  in  the  cost  of  producing 
eggs.   Here  again,  attention  is  focused  on  a  few  states,  mostly  in  the  east- 
ern part  of  the  country;  however,  prices  paid  by  farmers  for  laying  mash  are 
expressed  as  differentials  over  prices  paid  in  Minnesota. 

Minnesota  was  chosen  for  this  purpose  because  the  output  of  that  state 
was  among  the  greatest  of  any  state  in  the  country;  the  prices  received  by 
farmers  for  eggs  and  the  prices  paid  for  laying  mash  were  among  the  lowest, 
of  all  states. 
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In  many  states  with  rapidly  growing  egg  output,  prices  paid  by  farmers 
for  laying  mash  have  been  declining  relative  to  prices  in  Minnesota.   How- 
ever, the  declines  in  these  differentials  have  been  smaller  than  those  dis- 
cussed above  for  broiler  mash.   It  is  to  be  observed  that  egg  production 
now  is  declining  in  Minnesota  while  in  Georgia,  production  of  broilers 
(and  eggs)  still  is  increasing  rapidly. 

As  shown  in  Figure  16  and  Table  16,  the  West  Virginia  price  of  laying 
mash  (expressed  as  differential)  was  below  the  other  states  from  mid- 1940' s 
through  1957;  during  this  period  the  differential  widened  relative  to 
Minnesota.   But  in  the  following  6  years  prices  in  all  other  states  dropped 
below  West  Virginia  prices  although  the  latter  declined  relative  to  l-Iinne- 
sota  dropped  $10.80  per  ton,  from  1953  to  1963,  while  the  West  Virginia 
series  increased,  net,  by  $2^00  per  ton.   California  also  has  shown  a  re- 
markable decline   in  laying  mash  price  relative  to  other  states,  although 
the  reported  prices  are  still  above  those  in  Minnesota.   In  1936-37,  Cali- 
fornia mash  prices  actually  were  below  the  Minnesota  prices,  reflecting  the 
severe  Midwest  drought  of  1936. 

It  is  to  be  noted,  based  on  Figures  17  (a-f),  that  declines  in  laying 
mash  prices  apparently  are  not  the  sole  motivations  for  increases  in  egg 
production  in  the  expanding  states.   In  some  states,  (e.g.  North  Carolina, 
California,  and  Georgia)  substantial  increases  to  successively  new  record 
levels  occurred  in  advance  of  any  decline  in  feed  price  relative  to  Minne- 
sota.  In  California  and  Georgia  the  rate  of  production  increase  accelerated 


■'-The  trend  in  differentials  pertaining  to  California  may  be  influenced  some- 
what by  the  effect  within  that  state  to  increase  the  statistical  weighting 
of  volume  feed  purchases  in  calculating  state-wide  price  averages. 
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following  the  relative  drop  in  feed  price.   But  it  is  questionable  whether  this 
was  the  sole  reason,  inasmuch  as  in  North  Carolina  the  rate  of  production  in- 
crease has  been  lower  since  the  relative  decline  in  feed  price  than  it  was  in 
the  years  immediately  preceding  such  declineo   Moreover,  in  Pennsylvania  the 
persistent  decline  in  production  has  coincided,  so  far,  with  tha  decline  in 
relative  feed  price. 

In  West  Virginia,  since  1960,  a  decline  in  production  has  coincided  with  a 
decline  in  relative  feed  prices,  although  the  major  post-war  decline  in  egg  pro- 
duction in  the  state,  1950-57,  was  concurrent  with  an  apparent  increase  in  rela- 
tive feed  prices.   The  opposite  trends  in  egg  production  for  West  Virginia  and 
Virginia  stand  in  sharp  contrast  to  the  parallel  movements  in  the  case  of  broil- 
ers.  In  all  instances,  changes  in  egg  prices  have  been  small  relative  to  those 
in  feed  prices  (Table  17) .   On  balance,  there  are  both  prior  and  empirical  bases 
to  conclude  that  the  relative  decline  in  feed  prices  has  been  instrumental  in  in- 
creasing egg  production  in  certain  states.   However,  it  is  clear  that  this  is  not 
the  only  casual  factor,  and,  therefore,  substantial  further  area-relocation  of 
production  can  be  expected  even  after  stability  in  feed  price  relationships  among 
states  is  attained. 

Although  changes  in  recent  years  have  been  smaller  for  egg  prices  than  for 
feed  prices,  both,  obviously,  are  important  in  the  longer  run.   For  this  reason, 
some  data  are  presented  in  Table  18,  comparing  the  composite  of  changes  in  prices 
of  feed  and  eggs  with  production  by  contrasting  1963  figures  with  those  for 
1947-49.   The  price  paid  by  farmers  for  laying  mash  in  Pennsylvania,  for  example, 
showed  a  differential  over  Minnesota  in  1947-49  of  22  cents  per  hundredweight.   By 
1963  this  had  increased  to  25  cents.   Eased  on  five  pounds  of  feed  required  to  pro 
duce  a  dozen  eggs  this  means  that  the  cost  of  producing  a  dozen  eggs  in  Pennsyl- 
vania increased  15  cents  between  1947-49  and  1963,  relative  to  the  cost  in  Minne- 
sota.  For  the  same  period  the  price  received  for  eggs  in  Pennsylvania  declined 
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TABT.R  l6 

:   FBICES 

PAID  BY  FARMERS  FOR 

LAYING  MASH  PER   100 

PCXJHDS,  SELECTED 

STATES J 

,  LESS  FRICE 

PAID  IN  MINNESOTA, 

1936-63 

YEAR 

PENNA, 

lOlM 

VIRGINIA 

W.  VA. 

N.  C. 

GEORGIA 

CALIFORNIA 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

1936 

.07 

.10 

.16 

.20 

.39 

.41 

-.16 

1937 

.01 

.07 

.12 

.15 

.35 

.26 

-.19 

1938 

.05 

.08 

.24 

.18 

.43 

.31 

.08 

1939 

.16 

.14 

.32 

.23 

.51 

.46 

.13 

1940 

.15 

.08 

.27 

.26 

.48 

.47 

.08 

1941 

.16 

.14 

.24 

.27 

.41 

.40 

.17 

1942 

.17 

.14 

.17 

.27 

.40 

.44 

.08 

1943 

.22 

.08 

.26 

.28 

.51 

.55 

.18 

1944 

.28 

.09 

.34 

.35 

.59 

.63 

.20 

1945 

.25 

.08 

.28 

.37 

.57 

.60 

.15 

1946 

.30 

.12 

.41 

-.22 

.70 

.72 

.24 

1947 

.22 

.21 

.32 

-.21 

.59 

.62 

.28 

1948 

.20 

.23 

.31 

.13 

.60 

.69 

.36 

1949 

.25 

.31 

.34 

.39 

.62 

.68 

.59 

1950 

.28 

.33 

.37 

.43 

.58 

.71 

.43 

1951 

.28 

.32 

.42 

.42 

.48 

.64 

.48 

1952 

.25 

.35 

.37 

.37 

.50 

.70 

.54 

1953 

.28 

.30 

.40 

.41 

.70 

.84 

.58 

1954 

.42 

.46 

.49 

.43 

.65 

.76 

.48 

1955 

.26 

.46 

.44 

.51 

.72 

.78 

.58 

1956 

.31 

.39 

.49 

.55 

.62 

.69 

.57 

1957 

.24 

.44 

.58 

.54 

.71 

.75 

.59 

1958 

.40 

.45 

.63 

.57 

.76 

.73 

.54 

1959 

.34 

.43 

.54 

.54 

.66 

.62 

.50 

1960 

.32 

.43 

.49 

.50 

.61 

.60 

.38 

1961 

.31 

.4B 

.49 

.53 

.53 

.53 

.29 

1962 

.27 

.42 

.49 

.50 

,51 

.42 

.21 

1963 

.25 

.41 

.46 

.45 

.41 

.30 

.14 

Differences  of  iinwel^ted  annual  averages  based  on  data  compiled  from  "Agricultural 
Prices,"   Issued  monthly  by  Statistical  Reporting  Service,  U.  S.  Deper-tment  of  AgricTilture. 
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TABLE  17:   PRICES  RECEIVED  BY  FARMERS  FOR  EGGS,  PER  DOZEN,  SELECTED  STATES, 
LESS  roiCE  IN  MINtiESOTA,  1935-63. 


YEAR 

PENNA, 

la-iA 

VIRGINIA 

Ul'ST  VIRGINIA 

N,  C, 

GEORGIA 

CALIFOItllfA 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1935 

5.0 

-.1 

1.6 

1.4 

1.6 

1.6 

3.8 

1936 

6.4 

-.5 

3.0 

3.1 

4.4 

3.9 

3.9 

1937 

6.7 

.1 

3.4 

3.9 

4.5 

4.8 

5.7 

1938 

7.1 

-.4 

3.1 

3.6 

4.4 

4.3 

6.5 

1939 

7.6 

-.6 

4.1 

4.5 

5.3 

5.0 

7.4 

1940 

7.6 

-.6 

4.4 

4.3 

4.9 

4.8 

5.3 

1941 

6.5 

-.3 

3.1 

3.2 

3.5 

3.0 

6.0 

1942 

6.0 

-.3 

1.6 

1.8 

.8 

.4 

5.9 

1943 

6.8 

-.3 

2.3 

1.7 

1.3 

.6 

7.2 

1944 

5.8 

-.4 

2.7 

2.2 

3.7 

4.4 

7.4 

1945 

10.8 

-1  .3 

5.1 

6.4 

6.0 

7.7 

9.0 

19 ''6 

10.9 

-.8 

6.7 

8.4 

8.2 

9.5 

11.4 

1S47 

14.0 

-.9 

8.1 

9.5 

8.6 

11.1 

14.1 

1948 

17.7 

-.3 

8.9 

10.9 

10.0 

12.8 

14.5 

1949 

14,3 

-.4 

9.1 

9-7 

9.6 

11.6 

12.4 

1950 

14.2 

-  1.0 

8.2 

8.9 

9.8 

12.9 

11.3 

1951 

16.0 

-1.1 

12,3 

11,1 

12.2 

14.1 

n.4 

1952 

15.9 

-2.3 

12.7 

12.1 

12.1 

14.5 

12.1 

1953 

13.4 

-1.7 

10.6 

9.0 

10.2 

12.9 

11.6 

1954 

15.5 

-1.0 

15.8 

15.1 

14.8 

15.6 

9.3 

1955 

13.4 

-.7 

13.2 

9.7 

12.6 

19.6 

9.1 

1956 

13.5 

0 

14.6 

12,7 

12,3 

21.0 

7.7 

1957 

13.7 

-.2 

14.1 

12.4 

14,5 

19.4 

8.6 

1958 

14.5 

.7 

16.8 

14.6 

17,2 

22.7 

9.3 

1959 

13.2 

,4 

14.2 

14.2 

14.8 

18.5 

8.6 

1960 

13.5 

.6 

15.9 

13.7 

14.6 

20.8 

8.2 

1961 

12.6 

.5 

12.6 

14.1 

13.9 

17.4 

6.4 

1962 

12.5 

0 

14.0 

13.2 

13.7 

17.9 

4.5 

1963 

12.0 

.6 

14.4 

14.4 

14.7 

17.4 

5.6 

Diffemeces  of  weighted  annual  averages  as  canplled  from  "Chickens  and  Eggs:  Farm 
Production,  Disposition,  Cash  Receipts  and  Gross  Inccsne,"  issued  annually  (and  revised 
periodically)  by  Statistical  Reporting  Service,  United  States  Department  of  Agriculture. 


TABLE  18.   PRICES  PAID  BY  FARMERS  FOR  LAYING  tlASH  AND  RECEIVED  FOR  EGGS,  SELECTED  STATES 
LESS  MINNESOTA,  1947-49  AND  1963,  WITH  COMPARISONS.   1 


1947-49 

1963 

1963  LESS  1947-49 

LAYING 
MASH 

EGGS 
PER 

LAYING 
MASH 

EGGS 
.PER 

LAYING  MASH 

EGGS 

PER 

INCREASE* 

STATE 

RELATIVE  TO 

PER 

DOZEN 

PER 

DOZEN 

PER 

EQUIVALENT 

DOZEN 

MINNESOTA 

CWT. 

CTJT. 

CWT. 

PER  DOZEN 
EGGS 

PER  DOZEN  1 

Cents 
22.00 

Cents 

Cents 
25.00 

Cents 
12.00 

Cents 

Cents 
.15 

Cents 
-3.00 

Cents 

Pennsylvania 

15.00 

3.00 

-2.85 

Virginia 

32.00 

9.00 

46.00 

14.00 

L4.00 

.70 

5.00 

4.30 

West  Virginia  2 

-26.00 

10.00 

45.00 

14.00 

19.00 

.95 

4.00 

3.05 

North  Carolina 

60.00 

9.00 

41.00 

14.00 

19.00 

-.95 

5.00 

5.95 

Georgia 

66.00 

12.00 

40,00 

17.00 

26.00 

-1.30 

5.00 

6.30 

California 

41.00 

14.00 

14.00 

6.00 

27.00 

-1.35 

-8.00 

-6.65 

*  In  combined  effect. 

1  Increase  in  price  received  per  dozen  eggs  less  any  increase  in  per  dozen  cost 
of  feed  (change  in  price  per  pound  of  feed  multiplied  by  5.0  pounds,  the 
approximate  conversion  rate  for  1963)  Minnesota  prices  for  laying  mash:   1947-49 
$4.29.   For  Eggs,  1947-49,  39.6  cents,  1963,  25.8  cents. 

2  Two-year  average  to  avoid  possible  aberration  from  reported  price  for  1947; 
three-year  average  is  .10  cents. 

Sources: 

Farm  Production,  Disposition,  Cash  Receipts  and  Gross  Income,  Annual  or  Periodic 
Issues,  Statistical  Reporting  Service,  U.  S.  Dept.  of  Agriculture. 
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three  cents  relative  to  Minnesota.  Thus,  combining  the  cost  of  feed  and  price 
of  eggs  we  observe  a  decrease  of  2.85  cents  per  dozen  in  Pennsylvania  relative 
to  the  cost-price  situation  for  Minnesota. 

For  West  Virginia,  over  this  same  period,  the  price  received  for  eggs 
increased  four  cents  relative  to  Minnesota.   The  cost  of  laying  mash  in- 
creased the  equivalent  of  0.95  cents  per  dozen,  leaving  a  net  change  in 
position  of  3.05  cents  per  dozen.   As  illustrated  in  the  previous  section, 
however,  the  production  of  eggs  in  both  Minnesota  and  West  Virginia  is  de- 
clining.  Virginia  and  North  Carolina  showed  a  considerably  greater  gain 
in  cost-price  position  relative  to  Minnesota  than  did  West  Virginia,  and 
as  illustrated  also  in  the  earlier  section,  production  of  eggs  has  been  in- 
creasing in  these  states.   Likewise  in  Georgia  where  the  price  of  feed  has 
actually  declined  relative  to  Minnesota,  even  more  than  in  North  Carolina, 
the  price  received  for  eggs  has  increased  5.0  cents  per  dozen  compared  with 
Minnesota.   Thus,  there  was  an  increase  in  the  net  position  equivalent  to 
6.3  cents  per  dozen  between  1947-A9  and  1963. 

In  view  of  the  large  increases  discussed  in  the  previous  section  for 
California  the  data  shown  in  the  accompanying  table  are  in  the  nature  of 
sharp  departures  from  the  other  data  in  that  table.  We  see,  for  example, 
that  the  price  received  by  farmers  for  eggs  in  California  declined  8  cents 
per  dozen  relative  to  Minnesota  between  1947-49  and  1963.   It  is  true  that 
during  the  same  years  the  price  paid  for  laying  mash  declined  27  cents  per 
hundredweight.   This,  however,  is  equivalent  to  only  1.35  cents  per  dozen 
of  eggs  and  still  leaves  a  net  decrease  for  the  feed  cost-price  received 
complex  of  6.65  cents  for  California  relative  to  Minnesota.   In  other  words, 
the  apparent  relative  "disadvantage"  developed  over  this  period  for  Cali- 
fornia was  about  as  great  as  the  relative  advantage  developed  for  Georgia. 
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Yet,  production  increased  almost  as  much  in  California  in  the  last  several 
years  as  it  did  in  Georgia.   And,  as  noted  earlier,  California  is  now  the 
leading  egg  producing  state.   Demand  for  eggs  within  California  has  grown 
rapidly  in  the  recent  past.   But  egg  production  has  grown  even  more  rapidly 
and  there  is  some  prospect  that  substantial  out-of-state  shipments  will  be 
resumed  in  the  near-future,  possibly  paralleling  developments  of  the  late 
1920' s. 

These  few  comparisons  emphasize  again  the  need  to  allow  for  various  un- 
measurable  and  perhaps  unidentifiable  factors  to  explain  the  behavior  of  egg 
production  among  regions.   In  all  these  comparisons,  moreover,  it  should  be 
emphasized  that  the  limitations  of  price  data  for  these  purposes  may  be 
changing  irregularly  among  states,  also. 

It  is  noteworthy  at  this  point  that  the  price  increase  for  Georgia  rel- 
ative to  either  Minnesota  or  California  may  reflect  something  more  than  an 
increase  in  price  for  a  given  grade  and  size  of  eggs.   It  is  to  be  remembered 
that  in  all  these  cases  the  data  represent  weighted  average  prices  received 
for  eggs  over  the  entire  state.   This  is  a  price  such  that  if  multiplied  by 
the  total  quantities  sold  would  be  equivalent  to  the  number  of  dollars  re- 
ceived by  farmers  for  the  eggs.   Undoubtedly  as  farmers  in  Georgia  and  other 
states  in  that  section  of  the  country  have  increased  the  scale  of  operation 
the  quality  of  eggs  has  improved  greatly  and  thereby  has  contributed  to  the 
increase  in  price  relative  to  some  of  the  other  states.   Use  of  eggs  by 
hatcheries,  of  course,  has  expanded  and  demand  for  table  eggs  probably  has 
increased  in  the  Southeast. 


^Note  reference  earlier  to  recent  adjustments  in  reporting  prices  in  New 
England  and  California,  to  reflect  more  accurately  the  large  volume, 
low-priced  laying  feeds. 
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MOTIVATIONS  FOR  INCREASING  BROILER  PRODUCTION 

In  view  of  the  ever-present  tendency  for  prices  received  by  broiler 
growers  to  follow  the  down-trend  in  broiler  production  costs^  it  is  appro- 
priate to  consider  briefly  the  possible  motivations  for  the  constant  tend- 
ency to  expand  broiler  output^  particularly  in  view  of  the  current  West 
Virginia  situation.   No  doubt,  the  usual  economic  rationale  is  applicable, 
ioGo,  a  firm  under  highly  competitive  conditions  strives  to  attain  a  level 
of  production  approximately  at  the  point  where  the  marginal  cost  is  equal 
to  the  selling  price.   This  rationale  can  be  applied  to  the  non-farm  com- 
ponents of  the  integrated  system  separately,  to  the  farm  sector,  or  to  a 
combination  of  the  two.   However,  this  does  not  explain  the  attraction  to 
newcomers  in  the  field.   Unquestionably,  a  number  of  factors  influence 
this,  including  the  estimated  or  projected  financial  remuneration  as  com- 
pared with  feasible  alternatives. 

Considering  the  popular  image  as  to  the  highly  competitive  nature  of 
the  broiler  industry',  it  may  come  as  some  surprise  that  hourly  returns  to 
some  broiler  growers  ranked  among  the  highest  of  major  livestock  industries 
in  the  U.  S.  in  1963.   For  example,  the  hourly  return  for  "Typical  Farms" 
as  reported  by  the  Economic  Research  Service  (27)  showed  $1.33  for  BelMarVa, 
after  deducting  the  current  interest  rate  on  all  capital  supplied  by  the 
grower.   (Table  19).   For  1963,  this  was  the  highest  for  any  type  of  live- 
stock farm  except  for  sheep  ranches  in  the  Northern  Plains  which  averaged 
$2.07.   In  both  1960  and  1961,  however,  broilers  in  DelMarVa  exceeded  sheep 
ranches  as  well.   As  calculated  for  these  "typical  farms"  returns  to  broiler 
growers  in  Maine  have  been  moderately  below  DelMarVa  and  those  in  Georgia 
only  a  fraction  of  DelMarVa,   Hourly  returns  in  some  types  of  crop  produc- 
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tion,  however^  were  much  greater  than  broiler  returns  even  for  DelMarVa. 

Hourly  rates,  of  course,  do  not  determine  the  level  of  living  for  a 
farm  family.   This  is  true  for  two  reasons:   (1)  the  number  of  hours  worked 
vary  considerably  among  types  of  farms  and  (2)  the  amount  of  capital  required 
for  the  different  types  of  farming  varies  considerably  as  does  the  total  re- 
turn from  capital  that  is  available  for  family  living.   The  proportion  of 
that  capital  owned  by  the  operators  varies  among  types  of  farms  and  spendable 
returns  from  capital  vary  for  this  reason,  also. 

In  the  calculations  of  net  income  by  the  Economic  Research  Service  for 
its  "typical  farms"  a  charge  for  the  total  amount  of  capital  is  made  against 
the  net  income  in  determining  the  hourly  rates  to  the  operator  and  family 
labor.   For  broilers,  little  or  no  working  capital  for  the  broiler  grow-out 
phase  itself  is  included  in  the  total  capital  requirements,  since  most  of 
this  is  provided  by  non-farm  entities.   The  returns  to  the  broiler  enterprise 
are  merely  premised  on  a  going  rate  of  pajmient  per  1,000  birds,  recognizing 
that  such  payments  cover  certain  physical  inputs  (with  regional  variations) 
by  broiler  growers  as  well  as  their  labor.   In  this  case,  of  course,  no 
charge  is  made  for  the  capital  furnished  by  the  non-farm  integrator;  no  sep- 
arate, direct  credit  is  made  either.   Broiler  farms  generally  are  on  the  low 
end  of  the  range  in  total  capital  requirements.   This  means  that  less  income 
is  attributed  to  capital  in  this  accounting  process.   Also,  it  means  that  the 
business  is  easier  to  enter  than  are  most  other  farming  enterprises. 

The  import  of  some  of  these  data  can  be  illustrated  by  a  few  compari- 
sons.  In  the  fourth  column  of  Table  20  it  will  be  seen,  for  example,  that 
net  farm  income  during  1963  for  DelMarVa  broiler  farms  is  estimated  to  have 
been  $5,954.   Contrast  this  with  the  Grade  A  dairy  farm  for  eastern  Wisconsin 
which  had  a  net  farm  income  in  1963  of  $5,725.   It  happens  that  the  total 
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TABLE  19:   "TYPICAL"  BROILER  FARMS  OF  THREE  REGIONS  COMPARED  INTERNALLY. 


1957-59 

1963 

Item 

Unit 

Maine 

DelMarVa 

Georgia 

Maine 
90 

DelMarVa 
113 

Georgia 

Land  in  Farm 

Acres 

116 

106 

64 

65 

Cropland  Harvested 

Acres 

3.6 

79 

6.29 

2.  5 

93 

3.85 

Birds  Started,  Per  Lot. 

No. 

13,951 

9,710 

6,317 

15,858 

15,109 

7,203 

Number  Produced  Annually 

No. 

54,790 

38,014 

22,083 

64,655 

56,280 

26,966 

Labor  (hours) 

Operator  &  Family 

Hrs. 

1,900 

1,830 

1,580 

1,920 

2,330 

1,440 

Hired 

Hrs. 

390 

210 

110 

370 

320 

140 

Farm  Capital,  Jan  1. 

Total 

Dollars 

24,150 

27,860 

12,400 

31,420 

46,860 

16,050 

Land  &  Buildings 

Dollars 

17,930 

21,210 

8,630 

22,770 

37,340 

11,020 

Machinery  &  Equipment 

Dollars 

6,220 

6,590 

3,020 

8,650 

9,520 

4,130 

Crops  and  Livestock 

Dollars 

60 

750 

900 

Total  Cash  Receipts 

Dollars 

5,645 

7,068 

2,012 

7,232 

9,642 

2,166 

Broilers 

Dollars 

5,253 

2,680 

1,590 

6,983 

4,199 

1,672 

Livestock  and  Live 

stock  Products 

Dollars 

91 

239 

179 

Crops 

Dollars 

110 

4,254 

22 

76 

5,372 

78 

Gross  Farm  Income 

Dollars 

5,974 

7,557 

2,490 

7,595 

10,238 

2,644 

Total  Cash  Expenditures 

Dollars 

3,675 

3,728 

2,001 

4,457 

6,966 

1,826   . 

Feed  Purchases  & 

Livestock  Expense 

Dollars 

53 

336 

36 

395 

Fertilizer,  Lime 

553 

585 

&  Other  Crop  Exp. 

Dollars 

238 

46 

314 

34 

Machinery 

Dollars 

1,571 

1,944 

1,138 

1,481 

2,518 

898 

Farm  Bldgs  &  Fences 

Dollars 

966 

482 

333 

1,588 

2,774 

277 

Hired  Labor 

Dollars 

407 

202 

64 

411 

343 

99 

Taxes 

Dollars 

323 

129 

38 

445 

171 

58 

Other 

Dollars 

408 

127 

46 

508 

217 

65 

Net  Farm  Income 

Dollars 

3.196 

4,111 

911 

3,662 

5,954 

806 

Charge  for  Capital  at 

Current  Int.  Rates 

Dollars 

1,332 

1,582 

684 

1,807 

2,859 

963 

Return  Per  Hour  to 

Operator  and  Family: 

No  Interest  Deducted 

Dollars 

1.68 

2.25 

.58 

2.41 

2.69 

.55 

Interest  Deducted  at 

Current  Rate  Applied  t 

o 

Total  of  Assets 

Dollars 

.98 

1.38 

.14 

.97 

1.33 

-.11 

Interest  Deducted  at  Current 

Rate  Applied  to  One-Third 

of  Assets 

Dollars 

1.27 

1.85 

.48 

1.59 

2.15 

.34 

Data  for  this  table  are  revisions  of  those  previously  published  (at  time  this 
manuscript  was  prepared)  and  were  supplied  in  separate  compilations  by  the  Economic  Research 
Service.   Comparable  data  for  later  periods  presumably  will  be  carried  in  the  annual  report 
"Farm  Costs  and  Returns,  Commercial  Farms  by  Type,  Size  and  Location"  issued  by  ERS  of  U.S. 
Dept.  of  Agriculture  usually  released  in  mid-year.   Data  for  last  line  and  third  from  last 
line  computed  by  author  as  described  in  text. 
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TABLE  20:   CAPITAL  AND  LABOR  USED  ON  SELECTED  TYPES  OF  FARMS  AND 
AVERAGE  RETURNS  TO  OPERATOR  AND  FAMILY.'- 


TOTAL 

LABOR  USED 

NET 

RETURNS  PER  HOUR  TO  OPERATOR 

FARM 

OPERATOR 

INCOME 

AND 

FAMILY  LABOR,  BASED  ON 

CAPITAL     AND 
JAN, 1,1963   FAMILY   HIRED 

(FARM) 
1963 

CURRENT  RATE 

1957-59 

1961 

1962 

1963 

DOLLARS 

HOURS 

HOURS 

DOLLARS 

DOLLARS 

DOLLAR 

DOLLARS 

DOLLARS 

DAIRY  FARMS: 

Central  Northeast 

43,400 

3,76C 

830 

4,068 

0.66 

0.57 

0.28 

0.42 

Eastern  Wisconsin 

Grade  A 

67,680 

4,12( 

510 

5,725 

0.69 

0.82 

0.65 

0.49 

Grade  B 

44,800 

3,70( 

100 

3,128 

0.21 

0.33 

0,19 

0.18 

Western  Wisconsin 

Grade  B 

37.410 

4,02( 

300 

4,640 

0.52 

0.64 

0.63 

0.64 

DAIRY  HOG  FARMS: 

Southeastern  Minn. 

55,730 

3,86( 

340 

4,358 

0.47 

0.57 

0.38 

0.33 

POULTRY  FARMS: 

New  Jersey,  egg 

production 

44,080 

4,17( 

910 

2,008 

-0.14 

0.55 

-0.03 

-0.13 

Maine,  broilers 

31,420 

1,92( 

370 

3,662 

0.81 

0.69 

0.88 

0.97 

DelMarVa,  broilers 

46,860 

2,33( 

320 

5,954 

1.28 

1.45 

1.48 

1.33 

Georgia,  broilers 

16,050 

1,44( 

140 

806 

0.18 

-0.02 

-0.03 

-0.11 

CORN  BELT  FARMS: 

Hog  Dairy 

62,170 

4,26( 

470 

5,071 

0.82 

0.67 

0.56 

0.39 

Hog  Fattening, 

Beef  Raising 

58,920 

3,60( 

260 

4,130 

0.50 

0.28 

0.21 

0.20 

Hog-Beef  Fattenin; 

98,920 

3,98( 

600 

3,674 

1.14 

0.57 

1.31 

-0.54 

Cash  Grain 

137,020 

3, OK 

330 

14,311 

0.48 

0.95 

1.20 

2.18 

COTTON  FARMS: 

Southern  Piedmont 

30,750 

2,45( 

*2,660 

3,037 

0.39 

0.40 

0.30 

0.44 

Mississippi  Delta 

Small 

15,470 

2,19( 

820 

2,666 

0.39 

0.50 

0.53 

0.80 

TEXAS: 

Black  Prairie 

57,330 

2,31( 

480 

5,246 

0.39 

0.20 

0.36 

0.86 

High  Plains  (non- 

irrigated) 

84,950 

1,96( 

2,190 

10,131 

2.51 

5.57 

1.66 

2.70 

High  Plains 

(irrigated) 

139,450 

2,39( 

3,330 

17,037 

3.15 

5,81 

3.87 

3.76 

CATTLE  RANCHES 

Northern  Plains 

89,260 

3,30( 

720 

7,540 

0.67 

0.84 

1.18 

1.18 

Intermountain  Re- 

gion 

95,550 

4,00( 

1,120 

9,838 

2.11 

1.62 

2.06 

1.48 

Southwest 

179,190 

2,70( 

1,050 

5,081 

0.68 

0.67 

0.61 

-0.84 

SHEEP  RANCHES 

Northern  Plains 

100,850 

3,58( 

3,900 

12,961 

1.73 

0.63 

1.80 

2.47 

Southwest 

219,460 

2,70( 

2,710 

5,926 

0.61 

0.31 

-0.28 

-1.14 

*  Cropper,  $890.00 

All  data  except  those  for  broiler  farms  were  compiled  from  "Farm  Costs  and  Returns," 
Agriculture  Information  Bulletin  No.  230,  Economic  Research  Service,  U.  S.  Dept.  of 
Agriculture,  revised  June,  1961+.  For  broiler  farms,  revised  data  were  obtained  by 
letter  from  Econonlc  Research  Service. 
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capital  requirements  at  the  beginning  of  January,  1963,  for  the  DelMarVa 
broiler  farm,  column  one,  (excluding  working  capital  on  broilers)  was 
$46,860  while  for  the  Grade  A  dairy  farm  in  Wisconsin  it  was  $67,680.  (27) 
At  the  1963  interest  rate,  the  total  charge  for  capital  on  the  broiler 
farm  was  $2,859  while  for  the  Grade  A  dairy  farm  in  Wisconsin  it  was 
$3,722.   Subtracting  these  two  figures  from  the  net  farm  income  shown  in 
column  4  of  Table  20  and  dividing  the  respective  remainders  by  the  total 
hours  worked  by  the  operator  and  family  during  1963  in  each  instance  gives 
the  hourly  rate  indicated  in  the  last  column  -  $1.33  for  the  DelMarVa 
broiler  farm  and  $0.49  for  the  Wisconsin  Grade  A  dairy  farm.   Now  it  happens 
that  in  1963  the  number  of  hours  worked  on  DelMarVa  broiler  farms  by  opera- 
tor and  family  totaled  2,060  compared  with  4,120  for  the  Grade  A  dairy  farm 
in  Wisconsin.   A  similar  calculation  for  the  broiler  farm  in  Maine  shows  a 
figure  of  $0.97  to  operator  and  family  labor  in  1963  based  on  a  net  farm  in- 
come of  $3,662,  a  charge  for  capital  of  $1,807  and  the  reported  number  of 
hours  worked  during  the  year  at  1,920. 

It  is  important  to  observe,  incidentally,  the  substantial  income  at- 
tributable to  (as  opposed  to  charges  for)  capital  on  farms  with  the  higher 
amounts  of  total  capital.  For  cattle  ranches  in  the  Southwestern  United 
States,  for  example,  the  net  ranch  income  in  1962  was  $8,237.   This  farm  at 
the  beginning  of  1962  had  capital  of  $164,700.   Based  on  interest  rates  of 
that  year  the  total  charge  for  all  capital  involved  was  $9,058.   Subtract- 
ing this  from  the  net  of  $8,237  left  a  deficit  which,  divided  by  the  2,420 
hours  worked  by  operator  and  family  was  equivalent  to  a  loss  of  $0.34  per 
hour.  This  calculation  implicity  assumes,  in  effect,  that  all  capital  was 
borrowed  and  interest  paid  on  it  at  the  going  rate.  For  purposes  of  ascer- 
taining the  return  to  labor,  as  distinguished  from  capital,  such  procedure 
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has  merit.   If,  on  the  other  hand,  sueh  a  typical  farmer's  equity  were  equal 
to  half  the  assets,  the  interest  charge  (actuially  paid  out)  woiuld  have  been 
$4, 52.9  o  Then  the  total  return  to  that  operator  and  family  (for  capital  as 
well  as  labor)  would  have  been  equivalent  to  $lo50  per  hour.   In  an  analy- 
tical sense  the  second  figure  is  not  as  valid  as  the  first  but  it  gives  a 
closer  approacimation  to  amount  of  income  available  for  family  living.   This 
goes  far  to  help  explain  why  farmers  frequently  can  withstand  apparent  ad- 
versity for  prolonged  periods.   Obviously,  and  to  an  increasing  extent,  the 
operators  of  farms  with  such  large  capital  involvement  must  be  viewed  as 
financial  managers  of  a  very  high  order. 

The  size  of  enterprise  and  proportion  of  equity  owned  by  operators  also 
can  be  of  crucial  importance  to  broiler  growers.  From  Table  19  it  is  to  bis 
noted  that  the  typical  size  of  enterprise  (in  terms  of  January  1  capitaliza- 
tion) varies  substantially  among  areas  being,  respectively,  (in  1963)  for 
Maine,  DelMarVa,  and  Georgia,  $31,420,  $46,860  and  $16,050.   In  all  three 
areas,  the  non-farm  contracting  firms  supply  the  feed,  chicks,  medicines, 
and  related  items,  esEcept  in  Georgia  where  the  grower  supplies  litter  and 
fuel.   This  makes  the  broiler  farms  non- comparable  with  other  farms  shown  in 
Table  20  but  comparisons  can  be  made  among  the  broiler  type  farms  as  in 
Table  19.  Differences  in  capital  reflects  to  a  degree  the  capacity  of  the 
growers  to  enlist  contractual  support  of  the  purveyor  of  feed  and  chicks, 
etc.   Incomes,  accordingly,  can  be  influenced  as  a  result.   In  these  com- 
parisons, however,  it  is  to  be  recognised  that  the  typical  farm  on  DelMarVa 
depicts  more  of  an  indigeneous  kind  of  operation  than  either  of  the  other 
two  areas  by  virtue  of  relatively  heavier  local  production  of  corn  and  soy- 
beans . 


No  data  are  available  as  to  the  average  amount  of  indebtedness  of  the 
different  broiler  f arms ^   It  will  be  assumed  for  purposes  of  this  analysis 
that  the  typical  farm  in  each  of  the  three  broiler  areas  is  in  debt  to  the 
extent  of  one-third  of  assets.   As  shox.m  in  Table  19,  the  total  charge  for 
capital  at  (then)  current  interest  rates  was,  in  1963,  $1,807,  $2,859,  and 
$963,  respectively.   Subtracting  these  charges  from  net  income  of  the 
enterprise  and  dividing  the  remainders  by  the  number  of  hours  worked  gives 
hourly  returns  for  Maine,  DelMarVa,  and  Georgia,  respectively,  $0.97,  $1.33 
and  -$0.11.   If  no  interest  charge  were  made  in  approximating  family  re- 
turns (for  labor  and  capital  combined)  the  comparable  hourly  returns  would 
have  been  $2.41,  $2,69,  and  $0.55.   But  subtracting  from  net  farm  income  an 
amount  equivalent  to  interest  on  one-third  capital,  as  assumed  above,  and 
dividing  the  remainder  by  the  respective  number  of  hours  worked,  would  have 
yielded  hourly  returns  in  1963  of  $1.59,  $2.15,  and  $0.34,  respectively. 
Similar  data  for  earlier  years  are  shown  in  Table  21.   Even  allowing  for 
rather  large  errors  in  these  calculations,  two  points  particularly  stand 
out  in  the  comparisons:   (1)  In  both  Maine  and  DelMarVa  the  trends  in  total 
and  hourly  returns  (based  on  indebtedness  equal  to  one- third  assets)  have 
been  upward,  while  for  Georgia  they  have  been  distinctly  downward  and  (2) 
the  level  of  hourly  rates  and  annual  farm  income  in  Maine  and  DelMarVa,  re- 
spectively, are  several  times  those  in  Georgia. 

The  series  for  Georgia,  to  the  extent  that  it  is  representative  of  the 
broiler  situation  in  that  state  and  any  other  areas  similarly  situated  as 
contrasted  with  DelMarVa  particularly,  raises  serious  questions  as  to  the 
stability  of  any  equilibrium  now  prevailing  there.   If  returns  are  anywhere 
near  as  low  as  the  calculations  indicate,  there  is  certain  to  be  shifting 
to  better  paying  alternatives  as  soon  as  labor  becomes  better  educated  and 
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trained.   Such  adjustments  will  take  place  even  if  some  migration  would  be 
involved.   Considerations  such  as  these  suggest  that  geographic  realign- 
ments in  broiler  production  may  be  far  from  complete  although  those  in  the 
near  future  may  be  less  tumultuous  than  of  the  recent  past. 

Ability  of  Broiler  Growers  to  Accumulate  Capital 

Differences  among  areas  currently  and  in  the  future  in  returns  to 
broiler  growing  families  for  their  labor  as  well  as  capital  raise  serious 
questions  about  willingness,  and  particularly  the  ability,  to  maintain  or 
expand  physical  facilities  for  producing  broilers.   The  above  comparisons 
of  income  data  raise  these  questions  about  Georgia  particularly,  although, 
in  recent  years,  erection  of  new  units  and  other  signs  of  apparent  vigorous 
growth  could  be  widely  observed  in  the  main  producing  areas  of  that  state. 
In  general,  however,  the  newer  units  being  erected  in  Georgia  more  nearly 
resemble  the  buildings  made  of  wood  products  on  Virginia  and  West  Virginia 
farms  than  the  masonry,  more  permanent  construction  of  DelMarVa.   In  the 
Shenandoah  Valley  area  of  Virginia  and  adjacent  counties  of  West  Virginia 
the  average  age  of  buildings  is  higher  than  elsewhere  and  practically  no 
new  construction  is  taking  place,  as  would  be  expected  in  an  area  of  rapidly 
declining  production.   Practically  all  the  new  construction  on  DelMarVa  is 
basically  of  masonry  materials  and  many  provide  for  controlled  environment. 

An  analysis  by  Burbee  and  Frick  (28)  of  the  New  Hampshire  Agricultural 
Experiment  Station  indicated  that  the  ability  of  growers  to  maintain  their 
physical  facilities  varied  with  size  of  enterprise.   Based  on  data  for  1957, 
since  which  time  New  Hampshire  production  has  declined  more  than  50  per 
cent,  they  concluded  that  growers  in  the  10,000  to  20,000  annual  output 
range  probably  were  unable  to  accumulate  sufficient  capital  to  provide  re- 
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TABLE  21 


INCOMES    ON   BROILER   TYPE   FAiy'lS ,    THREE  I4AJ0R   AREAS 
1950-1963^ 


MAINE 

DELMARVA 

GEORGIA 

YEAR 

NET  FARM 

RETURN 

NET  FARM 

RETURN 

NET  FARM 

RETURN 

INCOME 

PER  HOUR 

INCOME 

PER  HOUR 

INCOME 

PER  HOUR 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

DOLLARS 

1950 

1636 

.98 

3487 

1.72 

1042 

.61 

1951 

1536 

1.03 

3566 

1.63 

1078 

.64 

1952 

1763 

.96 

4948 

2.30 

1174 

.66 

1953 

2098 

1.03 

3992 

1.76 

1081 

.61 

1954 

2210 

1.09 

2600 

1.10 

1027 

.54 

1955 

2294 

1.05 

4905 

2.22 

1196 

.67 

1956 

2854 

1.30 

5140 

2.35 

947 

.49 

1957 

2597 

1.14 

2929 

1.24 

965 

.50 

1958 

2991 

1.31 

4920 

2.14 

1153 

.56 

1959 

2981 

1.35 

5144 

2.18 

838 

.37 

1960 

3391 

1.53 

5945 

2.51 

910 

.41 

1961 

3061 

1.30 

5625 

2.63 

836 

.37 

1962 

3450 

1.49 

5979 

2.32 

899 

.41 

1963 

3662 

1.59 

5954 

2.15 

806 

.34 

1   Based  on  data  obtained  from  the  Economic  Research  Service  of  the  U.S.  Dept.  of 

Agriculture;  at  time  of  preparing  manuscript  most  figures  represented  revisions  of 
those  in  released  publications.   For  all  three  areas,  the  returns  per  hour  were 
premised  on  assumption  that  indebtedness  equalled  one-third  of  assets  and 
returns  to  owners'  equity  were  imputed  to  labor. 
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placements  when  existing  physical  facilities  became  unusable.   At  best, 
units  of  this  size  were  deemed  to  be  suitable  for  part-time  farming  opera- 
tions since  the  earnings  from  alternative  occupations  could  thereby  assist 
in  maintaining  a  reasonable  level  of  family  income  and  permitting  some 
set-aside  from  the  broiler  operation  for  future  capital  expansion. 

Based  on  data  for  the  same  period  it  was  estimated  that  units  in  the 
35,000-50,000  bird-per-year  range  would  permit  sufficient  capital  accumulat- 
ing potential  to  enable  the  industry  to  at  least  perpetuate  itself  and  pos- 
sibly to  expand.   This  was  premised  on  these  capacity  units  providing  a 
full-time  family  operation.   The  above  pair  of  calculations  is  a  manifesta- 
tion of  the  very  narrow  margins  under  which  broiler  growers  operate,  in  view 
of  the  fact  that  the  costs  for  buildings  are  equivalent  to  less  than  five 
per  cent  of  the  total  cost  of  producing  broilers  and  to  no  more  than  20  per 
cent  of  the  cost  of  non- labor  items  other  than  chicks  and  feed. 

Characteristics  of  Broiler  Growers 

Broiler  growing  is  still  being  introduced  to  new  areas  and  to  additional 
people  within  present  producing  areas.   Even  existing  producers  are  being 
confronted  with  more  sophisticated  production  and  management  techniques. 
These  conditions  together  with  the  fact  that  broiler  growing  requires  less 
land  than  production  of  most  other  items  labeled  agricultural  products,  make 
the  characteristics  of  potential  growers  emerge  as  quite  important  in  evalu- 
ating broiler-producing  prospects  for  an  area.   In  a  study  made  in  Maine  (29) 
for  1957  and  based  on  a  sample  of  245  growers,  it  was  revealed  that  about 
two- thirds  of  the  broiler  raisers  and  one-half  of  their  wives  were  farm-reared, 
Eighty  per  cent  of  the  growers  considered  farming  to  be  their  major  occupation. 
Sixty-nine  per  cent  were  primarily  broiler  operators.  Fifty-six  per  cent  did 
no  off -farm  work  in  the  year  prior  to  this  study. 
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Before  beginning  their  broiler  operation,  the  major  occupation  of  52 
per  cent  of  the  respondents  was  a  blue  collar  one.   At  the  time  of  the 
study,  11  per  cent  were  employed  primarily  as  blue  collar  workers. 
Forty- seven  per  cent  of  the  growers  were,  or  had  been,  members  of  a  labor 
union. 

The  growers  in  Maine  tended  to  have  a  generally  favorable  attitude  to- 
ward contract  broiler  growing.   Forty-one  per  cent  of  them  said  that  they 
favored  it  over  all  other  occupations.   Although  economic  factors  were  re- 
ported to  be  the  major  reason  for  entry  into  contract  broiler  raising, 
sizeable  proportions  began  contracting  broilers  because  of  the  opportuni- 
ties it  afforded  for:   (1)  staying  on  the  farm,  (2)  raising  animals,  (3) 
meeting  a  crisis  situation  such  as  retirement,  and  (4)  to  gain  a  sense  of 
independence  of  self -employment .   Nevertheless,  overall,  just  short  of 
fifty  per  cent  of  the  growers  believed  that  their  status  at  least  resembled 
that  of  an  employee.   Eighty-six  per  cent  of  the  growers  thought  that  the 
day-to-day  operating  decisions  of  the  farm  were  made  directly  by  themselves 
or  jointly  with  their  spouses  even  though  they  had  rather  rigid  and  frequent 
supervision  by  the  representatives  of  their  non-farm  contracting  firm. 

On  the  average,  the  Maine  survey  showed  that  broiler  growers  were 
younger^  and  had  a  greater  number  of  years  of  schooling  than  the  average 
farmer  in  that  state.   The  level  of  living  of  the  broiler  operators  tended 
to  be  higher  than  that  of  other  maine  farmers. 


An  unpublished  manuscript  by  Paul  Nesselroad  of  this  station  indicates  that 
in  West  Virginia,  also,  broiler  growers'  age  is  substantially  below  the 
average  age  of  farmers  in  the  State. 
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Estimated  Value  of  Chicken  Manure 

Although  no  one  would  enter,  or  continue  in^  the  production  of  broilers 
solely  for  the  manure  obtained,  it  apparently  happens  from  time  to  time  that 
this  is  the  only  return  from  a  gi^en  brood  of  birds „   Even  where  it  isn't 
the  only  return,  it  might  be  termed  a  non-pecuniary  reward.   Nevertheless, 
valuing  the  nutrients  supplied  by  chicken  manure  in  accordance  with  a  reason- 
able measure  of  their  productivity,  if  used  properly,  a  fairly  significant 
return  can  be  established.   Whether  a  return  is  actually  experienced  depends 
upon  whether  the  economic  significance  is  appreciated;  and  if  appreciated, 
whether  it  is  economically  feasible  to  realize  the  economic  value.   Undoubt- 
edly, for  one  or  the  other  of  these  reasons,  there  are  many  instances  where 
the  manure  is  viewed  as  a  liability  rather  than  an  asset. 

Estimates  as  to  the  amount  of  manure  obtained  per  1,000  broilers  pro- 
duced, as  well  as  the  value  of  such  manure  per  ton,  ox  per  1,000  birds, 
varies  over  a  rather  wide  range.   The  amounts  obtained,  of  course,  can  vary 
among  growers  due  to  differences  in  their  basic  practices,  differences  in 
the  type  of  litter  employed,  and  differences  among  areas  in  humidity.   In 
fact,  even  for  a  given  grower  in  a  particular  locality  the  amount  of  litter 
required  to  keep  a  given  level  of  dryness  can  vary  considerably  through 
seasons  of  the  year  or  as  weather  conditions  change.   The  value  per  ton,  or 
per  1,000  birds,  on  the  other  hand,  will  vary  considerably  depending  upon 
the  uses  to  which  the  manure  can  be  practically  employed,  the  labor  costs 
involved  in  the  area  for  handling  the  material,  and  the  distance  that  the 
material  must  be  transported  to  the  point  of  eventual  use.   A  factor  also 
involved  in  measuring  its  value  is  the  volatile  nature  of  nitrogen  contained 
in  the  material;  under  conditions  of  improper  management  as  much  as  one-half 
or  more  can  escape  into  the  atmosphere . 
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In  the  early  part  of  1963,  a  single  experiment  was  concluded  at  the 
West  Virginia  Agricultural  Experiment  Station  which  was  designed  to  ascer- 
tain the  value  of  chicken  manure  obtained  in  a  broiler  producing  operation 
approximately  simulating  practical  conditions  experienced  by  growers  in  the 
field.  (30)   Since  the  litter  itself  normally  has  some  fertilizing  value 
even  if  placed  directly  on  the  field,  rather  than  by  way  of  the  broiler 
houses,  this  particular  experiment  was  conducted  to  credit  the  litter  com- 
ponent of  the  total  manure  with  some  fertilizer  value.  This  was  accomplished 
by  observing  and  measuring  the  additions  to  the  litter  which  resulted  from 
being  placed  in  the  broiler  house  for  the  period  that  the  brood  of  broilers 
was  grown.   The  amounts  added  were  then  reduced  to  a  dry  basis  and  the  avail- 
able quantities  of  the  normal  components  of  fertilizer,  that  is  nitrogen, 
phosphorus,  and  potash,  were  evaluated  by  chemical  analysis.   The  total  amount 
of  manure,  per  se,  added  from  the  broiler  grow-out  operation  was  equivalent  to 
approximately  .295  pound  dry  weight  basis  per  pound  of  feed  supplied  to  the 
broilers.  The  chemical  context  showed  3.3  per  cent  nitrogen,  3.4  per  cent 
phosphoric  acid,  and  1.7  per  cent  potash.  This  is  equivalent  to  commercially 
handled  fertilizer  that  might  be  described  as  a  3-3-2  mixture,  a  rather  low 
nutrient  formula.   As  is  generally  known,  the  practice  in  recent  years  has 
been  to  increase  the  nutrient  content  of  inorganic  fertilizers  per  unit  of 
weight  so  as  to  permit  more  efficient  handling  and  distribution  methods. 

Using  the  above  basic  data  and  assuming  a  feed  requirement  of  2.3  pounds 
per  pound  of  live  broiler  produced,  we  observe  that  to  produce  1,000  broilers 
weighing  3,500  pounds  would  require  8,050  pounds  of  feed.   The  8,050  multi- 
plied by  the  .295  gives  a  figure  of  2,360  pounds  of  dry  weight  manure.   This 
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means  in  terms  of  the  three  major  materials  of  fertilizing  properties  the 
1,000  birds  would  yield  78  pounds  of  nitrogen,  79  pounds  of  phosphoric  acid, 
and  40  pounds  of  potassium.  Based  on  prices  paid  by  farmers  in  West  Vir- 
ginia in  September  1963  for  fertilizing  materials,  the  aggregate  value  was 
as  follows:   nitrogen,  78  pounds  at  $0.13  giving  a  total  value  of  $10.14; 
phosphorous,  79  pounds  at  $.094  giving  an  aggregate  value  of  $7.43;  and,  the 
40  pounds  of  potash  at  $.054  giving  an  aggregate  value  of  $2.16.   The  com- 
bined value  of  these  aggregates  is  $19.73  (per  1,000  birds). 

The  value,  it  is  to  be  emphasized,  is  applicable  to  the  manure  as  it 
exists  in  the  house  after  the  removal  of  the  broilers  and  is  separate  from 
any  value  that  may  be  inherent  in  the  litter  material  itself.   This  value, 
of  course,  is  in  terms  of  the  price  paid  by  farmers  for  the  same  fertilizing 
nutrients  contained  in  inorganic  fertilizer  mixtures.  There  is  considerable 
labor  involved  in  getting  the  manure  out  of  the  poultry  house  and  onto  the 
field  where  it  can  be  used.   Undoubtedly,  this  labor  and  handling  cost,  par- 
ticularly in  view  of  the  low  nutrient  content  of  the  material,  is  substan- 
tially above  that  experienced  by  providing  the  same  quantity  of  nutrients  in 
the  normal  inorganic  fertilizers.   An  unknown  quantity,  nevertheless,  is  the 
value  added  to  the  soil  by  virtue  of  the  humus  contained  in  the  chicken  man- 
ure mixture  in  contrast  to  supplying  the  same  nutrients  in  the  inorganic 
form. 

Actual  practices  in  the  field  with  regard  to  disposition  of  chicken 
manure  varies  over  a  wide  range  from  one  in  which  the  grower  may  actually 
pay  someone  to  remove  the  manure  from  the  houses  and  haul  it  away,  to  the 
situation  where  the  eventual  user  of  the  manure  is  willing  to  pay  the  grower 
for  the  manure  and  move  it  away  at  no  charge.  Many  growers,  of  course,  use 
the  manure  on  their  own  land. 
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Chappell  et.  stl.  (13)  suggest  that  the  day  may  come,  if  it  has  not  al- 
ready arrived  in  some  areas,  where  the  manure  disposal  problem  will  be  a 
controlling  factor  in  determining  the  density  of  broiler  production  per 
unit  of  land  available.   Even  where  it  is  used  for  fertilizing  purposes, 
because  of  the  bulky  nature  of  the  material  there  is  an  upper  limit  to  the 
distance  that  the  manure  can  be  transported. 
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PART  III 


A  COMPARISON  OF  SOME  INTERNAL  CHARACTERISTICS 
OF  CERTAIN  STATES  PRODUCING  BROILERS  AND  EGGS 


As  a  basis  to  evaluate  the  ability  of  a  state,  or  area,  to  maintain 
its  progress  along  with  others  in  the  production  of  any  particular  com- 
modity it  is  necessary  to  know  something  about  the  internal  characteristics 
as  well  as  the  likely  influence  of  "external"  factors  discussed  in  Part  I. 
Also  needed  are  results  of  dynamic  interaction  of  the  effects  of  external 
factors  discussed  in  Part  II,   It  is  to  be  recognized  that  what  is  internal 
to  one  state,  or  area,  is  external  to  others  and  if  economic  progress  ren- 
ders a  particular  phenomenon  a  disadvantage  to  another  area,  that  affect  is 
just  as  real  and  important  as  if  it  were  due  to  any  internal  factor. 

A  permanent  "fixture"  as  unchangeable  through  time  as  a  mountain  can 
nevertheless  have  changing  economic  affects  as  progress  occurs.   At  the 
production  level,  for  example,  so  long  as  plowing  was  done  everywhere  with 
two  horses  and  a  single-bottom  walking  plow  a  man  could  be  nearly  as  effec- 
tive in  an  Appalachian  field  with  a  steep  gradient  as  on  a  flat  piece  of 
Iowa  land.   But  with  the  advent  of  five  or  six  bottom  plows  and  the  tractors 
to  pull  such  rigs  the  comparison  changed  sharply.  Or,  as  an  example  in  the 
marketing  field,  as  long  as  cattle  were  driven  to  market,  the  marketing  cost 
was  not  greatly  different  for  a  mountainous  terrain  as  compared  with  level 
terrain.   It  may  have  taken  a  day  or  two  longer  for  a  given  distance  in  order 
to  avoid  greater  weight  loss  but  time  was  relatively  cheap  so  this  was  a 
minimum  factor.  Now  with  the  use  of  trucks  for  marketing,  and  with  time  far 
more  valuable,  the  mountain  terrain  constitutes  a  larger  relative  disadvantage. 
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Changes  in  the  margin  between  costs  and  returns  per  unit  also  can  be 
very  important.   As  long  as  the  difference  between  selling  prices  and  out- 
of-pocket  costs  were  reasonably  wide,  such  as  in  the  early  years  of  the 
broiler  industry  or  during  World  War  II,  a  significant  relative  disadvan- 
tage could  be  tolerated.   But  now  that  margins  are  so  narrow  a  small  shift 
in  relative  cost  or  returns  can  transform  an  enterprise  from  one  showing  a 
small  net  remuneration  to  a  clear-cut,  long-term  red  ink  operation. 

Whereas,  most  of  the  analyses  employed  in  Parts  I  and  II  were  dynamic 
in  nature  the  procedure  employed  in  this  Part  will  be  essentially  static, 
although  some  references  will  be  made  to  change  between  census  periods. 
That  is,  most  comparisons  will  be  made  among  states  or  among  areas  within 
states  in  terms  of  certain  characteristics  as  of  given  time  periods.   In 
most  cases,  comparisons  will  be  made  on  the  basis  of  those  characteristics 
of  the  economy,  agriculture,  or  the  broiler  and  egg  industries  which  could 
be  important  in  determining  the  manner  and  extent  of  future  adjustments  to 
dynamic  influences,  such  as  discussed  in  Part  II.   Some  of  the  data  em- 
ployed in  these  comparisons  may  be  helpful  in  understanding  reasons  why  the 
industry  has  come  to  be  located  in  particular  localities  or  counties  rather 
than  elsewhere.   They  may  be  helpful  also  in  identifying  areas  destined  for 
further  growth  (or  decline),  particularly  when  supplemented  by  data  from 
ensuing  census  takings. 

A  necessary,  but  apparently  not  a  sufficient  condition  for  the  broiler 
industry  to  locate  in  a  locality  is  that  ample  labor  -  particularly  agri- 
cultural labor  -  be  available.   This  is  suggested  first  by  the  fact  that 
the  map  of  depressed  areas  of  the  United  States,  published  by  the  Area  Re- 
development Administration  in  1963,  showed  that  of  the  70  counties  account- 
ing for  two-thirds  of  the  broiler  output  of  the  states  in  which  located,  50 
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were  classified  as  in  over-all  depressed  conditions.   Thus,  it  is  not  sur- 
prising that  using  the  statistical  technique  of  rank  correlation  there  was 
a  high  degree  of  positive  association  for  the  year  1959  between  value  of 
broilers  sold  in  counties  of  West  Virginia  and  the  proportion  of  employed 
males  engaged  in  agriculture.   Similarly  for  Georgia  counties  in  1949 
there  was  a  high  degree  of  association  between  the  value  of  broilers  sold 
and  the  proportion  of  farmers  working  off  their  farms  100  days  or  more  per 
year.   The  statistical  measure,  "rank  correlation,"  was  used  with  a  number 
of  other  pairs  of  variables  to  try  to  identify  either  the  factors  associated 
with  the  growing  importance  of  broilers,  supposedly  as  a  causal  element,  or 
to  reflect  the  influence  of  expansion  in  broiler  output.   All  these  analyses 
gave  non- significant  results.  For  example,  there  was  no  relationship  shown 
between  the  importance  of  counties  in  broiler  production  and  recent  changes 
in  cotton  acreages.   If  there  had  been  such  a  relationship,  one  might  con- 
clude that  the  decline  in  cotton  released  resources  for  broiler  production. 
There  is  no  question,  of  course,  but  what  the  decline  in  cotton  released 
resources  for  many  other  activities.   But  this  was  true  generally.   Choices 
of  the  counties  for  expanding  broiler  production  were  based  on  other  crite- 
ria and  in  some  cases  may  have  been  more  or  less  accidental  in  nature.   That 
is,  there  probably  are  many  areas  in  the  states  where  broiler  production  is 
now  important,  and  perhaps  some  areas  outside  those  states,  that  are  just  as 
well  suited  to  broiler  production  as  the  areas  which  have  been  chosen. 

It  may  be  surprising  that  no  association  was  found  between  broiler  pro- 
duction and  cattle  population.   This  may  be  due  to  the  fact  that  the  transi- 
tion out  of  cotton  was  still  underway  and  there  is  a  strong  motivation  to 
establish  livestock  in  all  areas  to  use  the  land  resources.   Conceivably,  in 
the  near  future  a  positive  relationship  with  broiler  production  will  become 
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evident  because  of  the  value  of  poultry  manure. 

In  the  early  years  of  the  broiler  industry,  introduction  of  broiler 
growing  in  an  area  usually  resulted  in  increased  returns  to  resources  em- 
ployed and  meant  substantially  larger  total  incomes  to  the  area.   It  may 
be  significant,  however,  that  there  was  no  relationship  between  the  rela- 
tive standing  in  value  of  broiler  sales  in  1959  and  the  change  in  median 
income  between  1949  and  1959  for  either  Georgia  or  West  Virginia  counties. 
Similarly  there  was  no  positive  relationship  found  between  the  change  in 
median  income  of  the  counties,  1949  to  1959,  and  the  change  in  value  of 
broilers  sold.   In  fact,  there  was  some  tendency  toward  a  negative  rela- 
tionship -  the  larger  the  increase  in  income  from  broilers  between  1949 
and  1959,  the  smaller  the  increase  in  income  for  the  county  as  a  whole. 
This  may  be  a  manifestation  of  the  downward  trend  in  returns  to  resources 
committed  to  broiler  production  in  early  years,  even  though  the  volume  of 
broiler  production  was  increased  enough  to  give  a  rise  in  the  aggregate 
value  of  sales  despite  the  decline  in  prices.  The  margin  per  unit  between 
cost  and  selling  price  narrowed  so  much  that  returns  to  people  and  physical 
resources  involved  showed  relatively  little  increase  from  1949  to  1959.   In 
some  cases,  no  doubt,  there  were  other  counties  that  engaged  in  other  types 
of  economic  activity  early  in  the  1950' s,  and  whose  products  of  which  did 
not  experience  price  declines  similar  to  broilers.  As  a  result,  these 
counties  enjoyed  greater  income  levels  at  the  end  of  the  50' s,  relatively, 
than  did  those  counties  engaged  heavily  in  the  production  of  broilers. 


See  page  1C38  for  some  analysis  of  the  fertilizer  aspects  of  the  broiler 
industry. 
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The  particular  aspects  of  the  economies  discussed  in  the  following 
paragraphs  were  chosen  because,  of  the  available  measures,  they  seemed 
logically  most  appropriate  to  judge  the  receptiveness  of  a  locality  or 
area  to  produce  broilers  and  eggs.   On  the  other  hand,  a  number  of  series 
appeared  potentially  most  helpful  in  appraising  the  effects  of  increases 
in  production  of  broilers  and  eggs  on  the  economy- at- large.   As  indicated 
earlier,  the  inability  to  obtain  statistically  significant  relationships, 
so  far,  should  not  be  construed  as  absolutely  and  permanently  ruling  out 
their  relevance.   In  many  instances  the  particular  phenomenon  or  character- 
istic described,  may  constitute  only  the  necessary  condition  for  the  pro- 
duction of  broilers  or  eggs  -  the  additional  ingredient  to  make  a  sufficient 
condition  may  have  to  come  from  outside  the  area.   For  example,  it  is  con- 
ceivable that  a  dozen  or  more  counties  may  be  equally  well  suited  to  broiler 
production  based  on  all  indications  -  those  described  in  the  following  para- 
graphs as  well  as  other  relevant  considerations  such  as  freight  rates  for 
the  raw  materials  in  and  the  finished  product  out,  feed  costs,  wage  rates, 
prices  of  baby  chicks,  etc.   But  only  one  of  the  counties  may  be  chosen  by 
a  national  distributor,  thereby  making  conditions  sufficient  for  the  expan- 
sion in  broiler  production  in  that  locality. 

With  the  passage  of  time  the  relative  importance  of  these  various  meas- 
ures will  shift.   Judgment  on  these  matters  will  have  to  be  made  as  future 
census  data  become  available  to  indicate;  differing  rates  of  economic  growth 
as  manifested  in  the  various  measures  and  indexes.  Moreover,  improvement 
in  statistical  concepts  and  statistical  coverage  may  reveal  more  helpful 
indications  in  future  census  years. 
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Population 

The  size  of  population  in  itself  is  not  a  decisive  determinant  as  to 
whether  an  area  engages  in  any  particular  line  of  economic  activity  as 
long  as  there  are  enough  people  to  conduct  that  activity.   It  is  of  some 
Interest^  nevertheless,  to  compare  the  population  among  major  broiler  areas 
and  to  observe  recent  changes.   It  would  be  appropriate,  in  a  study  of  a 
larger  context,  to  also  consider  other  aspects  of  the  populations,  such  as 
age  distribution,  the  level  of  academic  attainment,  etc.   However,  this 
avenue  of  investigation,  particularly  on  education,  as  urgently  as  it  is 
needed,  is  outside  the  scope  of  this  study. 

Of  the  broiler-producing  counties  shown  in  Appendix  Table  XX,  the 
total  population  has  decreased  only  in  Arkansas,  Alabama,  Mississippi,  and 
West  Virginia.   In  both  Mississippi  and  Alabama,  however,  the  population 
for  the  states  as  a  whole  increased  slightly  between  1949  and  1959.   To  a 
degree,  therefore,  a  slight  decline  in  the  population  for  the  important 
broiler-producing  counties  is  no  different  from  what  has  been  happening 
generally  in  the  population  of  agricultural  areas  in  recent  decades.   The 
population  of  the  states  as  a  whole  shows  a  decline,  therefore,  only  for 
Arkansas  and  West  Virginia.   Both  these  states,  incidentally,  showed  a 
greater  reduction  in  population  for  the  states-at-large  than  for  the 
broiler  counties,  but  West  Virginia  showed  a  larger  decline  for  both  the 
State  as  a  whole  and  the  broiler  counties  than  did  any  other  state. 

West  Virginia  has  the  lowest  population  density  of  any  broiler  sec- 
tion.  In  1959  for  the  broiler  counties  of  West  Virginia  there  was  an  aver- 
age of  22  persons  per  square  mile.   The  next  lowest  was  Arkansas  with  28.5 
persons.   The  highest  was  Maryland  with  84.3,  followed  by  Maine  with  80.0, 
and  Georgia  at  60.0. 
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Employment 

In  the  broiler  areas  of  Arkansas,  Alabama,  and  West  Virginia  total  em- 
ployment declined  from  1949  to  1959  „   For  Mississippi  the  total  emplojrment 
increased  very  slightly  in  the  broiler  counties  but  a  substantial  decrease 
occurred  for  the  state  as  a  whole .   Likewise,  state-wide  employment  de- 
creased for  Arkansas  and  West  Virginia.   For  Alabama,  however,  there  was  a 
slight  increase  in  total  employment  for  the  state  as  a  whole  despite  the 
decline  of  about  9  per  cent  in  employment  within  the  important  and  rapidly 
growing  broiler  counties.   Each  broiler  producing  county  for  West  Virginia 
listed  in  the  table,  showed  a  decline  in  the  total  employment  from  1949  to 
1959  with  the  total  for  the  four  counties  showing  a  decline  of  about  15  per 
cent,  the  largest  decline  for  any  state  group  of  broiler  producing  counties. 

In  judging  the  long-run  prospects  for  broiler  production  in  any  area, 
one  consideration  is  the  existence  currently,  or  probable  existence  in  the 
future,  of  alternative  employment  possibilities.  One  important  alternative 
can  be  factory  employment  since  this  not  only  gives  direct  employment  but 
more  jobs  are  brought  about  in  supporting  industries  as  well.   In  many  in- 
stances the  rates  of  pay  in  factory  employment  even  for  the  same  caliber  of 
people  as  are  engaged  in  broiler  production  will  be  somewhat  above  the  level 
received  from  the  production  of  broilers.   To  an  increasing  extent,  of 
course,  factory  operations  of  most  kinds  are  becoming  highly  automated  which 
increases  the  skills  required  of  employees  and  is  tending  to  reduce  the 
number  of  total  positions.   In  general,  however,,  the  existence  of  major 
manufacturing  industries  in  an  area  has  a  buoyant  effect  on  the  wage  rates 
and  if  it  occurs  to  an  increasing  extent  in  a  broiler  area  will  tend  to 
lessen  the  attractiveness  of  broiler  production,  as  judged  by  a  firsE  decid- 
ing where  to  locate  expanded  broiler  producing  facilities. 
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Factory  employment  as  a  percentage  of  total  employment  in  the  broiler 
producing  states  varies  widely.   The  lowest  reported  figure  for  1959  was 
for  the  West  Virginia  broiler  area  with  15  per  cent.  Within  West  Virginia, 
the  range  was  from  12.4  per  cent  for  Pendleton  County  to  13.3  per  cent  for 
Preston,  14.9  per  cent  for  Grant,  and  26,6  per  cent  for  Hardy  County. 
Within  all  states  there  were  wide  ranges,  particularly  for  the  states  of 
Alabama  and  Georgia.   In  Alabama  the  range  was  from  20  per  cent  for  Cullman 
County  to  46  per  cent  for  Clayborne  County,  an  average  for  the  entire  state 
of  25.5.   For  Georgia  the  range  was  from  16  per  cent  for  Coffee  County  to 
over  50  per  cent  for  Whitfield  County  with  an  average  for  the  broiler  coun- 
ties of  40  per  cent.   All  these  data  on  factory  employment,  incidentally, 
are  in  terms  of  the  jurisdictions  in  which  the  emplojmient  occurred.   In 
many  instances  there  is  the  practice  of  commuting  which  interferes  with  the 
comparisons . 

Value  Added  by  Manufacture 

Another  manifestation  as  to  the  importance  of  factory  production  to 
the  economy  of  an  area  is  "Per  Capita  Value  Added  by  Manufacture."  West 
Virginia  at  large,  because  of  the  importance  of  the  chemical  industry  mainly 
in  the  west-central  part  of  the  State,  shows  a  favorable  comparison  with 
other  states.   The  State  average  for  1959  was  $653  for  West  Virginia,  which 
is  exceeded  slightly  by  North  Carolina  at  $677,  Maine  at  $659,  Maryland  at 
$767,  and  Delaware  at  $941.   The  individual  counties  of  West  Virginia,  im- 
portant in  broiler  production,  on  the  other  hand,  have  very  little  manufac- 
turing.  The  per  capita  figure  for  1959  for  the  four  broiler  producing  coun- 
ties was  $96.   The  next  lowest  figure  for  the  broiler  counties  of  any  state 
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was  $209  for  Alabama,  followed  by  Mississippi  at  $272,  and  Arkansas  at  $289 o 
North  Carolina  counties  average  $533,  and  Georgia  broiler  counties  $563. 

The  significance  of  these  data,  it  is  to  be  noted,  is  somewhat  limited 
by  virtue  of  the  fact  that  in  many  instances  the  manufacture  includes  the 
processing  of  poultry  which,  of  course,  will  show  a  larger  figure  for  the 
broiler-producing  counties  than  if  the  processing  of  the  broiler  output  of 
the  county  takes  place  in  an  adjoining  county  or  adjoining  state.   It  is  not 
readily  possible  to  obtain  the  data  on  per  capita  added  in  the  manufacture 
of  items  separately  from  processed  poultry. 

Unemployment 

Another  indication  as  to  whether  an  area  might  be  receptive  to  a  larger 
broiler  enterprise  is  the  extent  of  unemployment  which  exists.  This,  how- 
ever, cannot  be  used  as  an  indication  without  considering  other  relevant 
factors  as  well.  For  example,  an  area  may  have  a  high  rate  of  unemployment 
but  because  of  other  conditions  the  existing  wage  or  salary  structure  may 
discourage  the  entrance  of  other  industries  such  as  a  broiler  production 
enterprise.   Moreover,  the  existence  of  unemployed  people  is  far  from  a  suf- 
ficient condition  because  a  huge  amount  of  capital  is  needed,  as  well,  in 
order  to  start  producing  commercial  broilers.   In  1959,  West  Virginia  had 
the  highest  rate  of  unemployment  of  any  broiler  state  shown  in  the  Appendix 
Table  30[,  8  per  cent  for  the  broiler  counties  of  West  Virginia.   The  next 
highest  average  for  broiler  counties  of  a  state  was  for  Alabama  and  Maine 
at  5.4  per  cent,  and  for  Mississippi  and  Arkansas  at  4.2  per  cent.   Of  the 
broiler-producing  states  listed  in  the  table,  the  rates  of  unemployment  in- 
creased from  1949  to  1959  In  all  instances  except  for  Maine.   In  that  state 
the  rat®  dropped  for  the  state  as  a  whole  from  8.7  per  cent  in  1949  to  6.2 
per  cent  in  1959.   For  the  broiler  counties  of  Maine  the  decline  was  from 
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7.5  per  cent  in  1949  to  5.4  per  cent  in  1959.   Georgia  also  showed  a  reduc- 
tion in  the  rate  of  unemployment  for  the  state  as  a  whole  (from  3.4  to  2.4 
per  cent),  although  for  the  broiler  producing  counties  it  increased  from 
3.0  per  cent  in  1949  to  4.0  per  cent  in  1959.  With  the  exception  of  Georgia 
and  Maryland,  the  percentage  of  unemployment  for  the  state  as  a  whole  was 
equal  to  or  greater  than  that  for  the  broiler  areas  of  those  states  in  1959. 
In  1949  every  state  except  West  Virginia  had  a  lower  percentage  unemployment 
for  the  broiler  counties  than  for  the  respective  states-at- large. 

Median  Income 

A  first  impression  might  be  that  the  relative  level  of  family  income 
would  be  one  indication  of  the  receptiveness  of  a  locality  or  people  to  the 
introduction  of  a  new  economic  activity,  such  as  broiler  production.   This 
might  appear  particularly  appropriate  for  the  broiler  industry  since  much  of 
the  capital  which  growers  need  is  supplied  by  outside  sources.   Again  it  is 
to  be  noted  that  both  confirming  and  rejecting  experiences  can  be  observed. 
It  appears  that  a  condition  for  the  introduction  of  the  broiler  enterprise 
in  an  area  is  an  adequate  supply  of  labor,  which  probably  is  receiving  below 
average  incomes,  but  that  this  is  by  no  means  a  sufficient  condition.  The 
median  family  income  in  the  West  Virginia  broiler-producing  area  in  1959  was 
lower  than  that  for  any  other  state  shown  in  Appendix  Table  XX;  in  1949  four 
states  were  below  West  Virginia:   Alabama,  Georgia,  Mississippi,  and 
Arkansas . 

The  states  which  have  experienced  the  most  rapid  growth  in  broiler  out- 
put over  the  past  ten  to  fifteen  years  are  states  whose  broiler  areas  had 
very  low  incomes  in  1949.   The  lowest  average  for  broiler  areas  in  that  year 
was  Mississippi  with  $999  which  compares  with  $1,194  in  Alabama  and  $1,436 
in  Arkansas.  West  Virginia  had  an  average  of  $1,759. 
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The  largest  increases  in  median  family  income  occurred  in  the  extreme 
southern  states  from  1949  to  1959.   The  state  with  the  leading  increase  for 
the  broiler  areas  concerned  was  Mississippi  which  showed  a  rise  of  216  per 
cent.   The  next  highest  increase  was  Alabama  with  145  per  cent,  followed  by 
Georgia  with  138  per  cent,  and  Arkansas  with  115  per  cent.   The  gain  for 
West  Virginia  was  65  per  cent,  ranging  from  48  per  cent  for  Preston  County 
to  92  and  97  per  cent,  respectively,  for  Grant  and  Pendleton  counties  and 
104  per  cent  for  Hardy  County. 

West  Virginia  showed  a  significantly  smaller  increase  in  median  family 
income  for  the  broiler  producing  counties  than  for  the  state-at- large. 
Again,  the  biggest  difference  was  shown  for  Mississippi  with  a  216  per  cent 
Increase  in  median  income  for  the  broiler  producing  counties,  compared  with 
140  per  cent  for  the  state  as  a  whole.   Georgia  showed  a  gain  for  the  broiler 
producing  counties  of  a  138  per  cent  compared  to  85  per  cent  for  the  state- 
at-  large.  North  Carolina  showed  a  gain  of  88  per  cent  for  the  broiler  pro- 
ducing counties  as  compared  to  87  per  cent  for  the  state-at-large.   The  in- 
crease for  West  Virginia,  both  for  the  state-at-large  and  for  the  broiler 
counties,  was  smaller  than  for  any  other  state. 

Proportion  of  Land  in  Farms 

Decisions  as  to  whether  to  promote  broiler  production  in  any  particular 
area  can  be  expected  to  be  influenced  to  some  extent  by  the  structure  of  the 
area's  agricultural  industry.   Some  of  the  more  important  aspects  of  the 
structure  of  agriculture  in  the  different  broiler  areas  are  shown  in  Appendix 
Table  XXI.   Some  of  these  have  not  been  Influential  in  describing  the  present 
geographical  pattern  of  broiler  output  but  they  could  well  become  so  in  the 
future.  One  condition  for  an  area  to  become  important  in  broiler  production 


117 


appears  to  be  the  predominancy  of  agriculture.   It  so  happens  that  in  all  the 
states  listed  in  the  table,  except  West  Virginia,  the  acres  in  farms  showed  a 
decrease  from  1954  to  1959.  For  the  broiler  counties  of  West  Virginia  there 
was  an  increase  of  a  little  over  one  per  cent  in  the  acres  farmed  in  1959  as 
compared  with  1954.   The  number  of  farms  in  these  states,  as  in  all  states  of 
the  United  States,  showed  a  substantial  drop  from  1954  to  1959.   The  increase 
in  average  size  of  farms  partly  offset  the  decline  in  numbers  except  in  West 
Virginia,  where  the  size  of  farm  increased  enough  to  more  than  offset  the  de- 
cline in  number,  and  as  indicated,  the  acreage  involved  exceeded  that  of  five 
years  earlier. 

The  proportion  of  land  engaged  in  farming  activity  varied  greatly  among 
the  states  concerned,  ranging  from  22  per  cent  in  the  broiler  areas  of  Maine 
to  a  high  of  63  per  cent  for  Sussex  County,  Delaware.  All  of  the  southern- 
most states  ranged  close  to  50  per  cent,  and  for  West  Virginia,  58.5  per  cent. 
Within  West  Virginia  the  range  was  from  50  per  cent  in  Preston  County  to  60 
per  cent  for  Hardy  County,  62  per  cent  for  Grant,  and  66  per  cent  for  Pendle- 
ton County.   Thirty-nine  per  cent  of  the  land  in  West  Virginia  was  utilized 
for  agriculture  during  1959,  the  lowest  for  any  state  except  Maine. 

Proportion  of  People  in  Farming 

A  more  appropriate  indicator  as  to  the  receptiveness  of  an  area  for  the 
production  of  broilers  would  be  the  proportion  of  people  engaged  in  farming. 
To  indicate  this,  data  are  presented  in  Appendix  Table  XXI  showing  the  number 
of  employed  males  working  in  agriculture  during  1949  and  1959,  respectively. 
These  figures  are  expressed  as  a  percentage  of  total  employed  males  in  each 
county  during  the  two  census  years.  As  is  to  be  expected,  there  is  a  wide 
range  among  states  in  these  percentages.   For  the  broiler  areas  of  the  states 
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concerned  the  lowest  proportion  is  for  Maine  at  5  per  cent.,   Within  that 
state  the  broiler  counties  ranged  from  2,6  per  cent  up  to  19  per  cent.   In 
Sussex  County,  Delaware,  the  leading  single  county  in  the  production  of 
broilers  in  the  United  States,  20  per  cent  of  employed  males  were  engaged 
in  farming,  compared  with  30  per  cent  in  1949.   For  the  West  Virginia 
broiler  area  26  per  cent  of  employed  ijiales  were  engaged  in  agriculture  in 
1959  compared  with  38  per  cent  in  1949,   For  the  state-at-large,  however, 
only  5,7  per  cent  were  engaged  in  farming  .in  1959,  less  than  half  the  aver- 
age in  1949,   The  state-wide  figure  was  lower  for  West  Virginia  than  in  any 
other  state  except  the  4, .4  per  cent  for  Maryland.   In  Maryland,  however, 
for  the  broiler  counties  concerned,  15  per  cent  of  the  males  were  engaged 
in  farming,  with  a  high  of  22.5  per  cent  for  Worcester  County/,   Among 
broiler  areas  of  the  states  concerned,  Mississippi  showed  the  highest  figure 
at  35  per  cent,  followed  by  Alabama  and  Arkansas,  each  at  about  25  per  cent, 
and  Georgia  and  North  Carolina  each  at  about  15  per  cent. 

Within  these  states^  wide  ranges  existed.   In  Georgia,  for  example,  the 
range  was  from  a  low  of  about  6  per  cent  to  a  high  of  about  33  per  cent. 
One  cotanty  each  in  Mississippi  and  in  Arkansas  exceeded  50  per  cent,  and  in 
Alabama  one  county  exceeded  40  per  cent.   As  indicated  earlier,  using  the 
statistical  procedure,  rank  correlation,  it  was  established  that  there  were 
significant  relationships  between  the  proportion  of  raales  engaged  in  agri- 
culture and  the  production  of  broilers  in  individual  counties  for  some  of 
the  selected  states. 

Quite  clearly  the  existence  of  a  high  proportion  of  the  males  in  the 
agricultural  industry  is  not  a  sufficient  condition  for  the  broiler  enter- 
prise to  take  root  and  grow.  Many  other  sections  of  the  United  States  also 
have  a  high  proportion  of  employed  people  engaged  in  agriculture.   In  the 
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southern  states  of  Alabama,  Mississippi,  and  Arkansas,  however,  the  percentage 
of  people  engaged  in  agriculture  is  high.   Their  productivity,  as  measured  by 
the  cash  value  of  their  production,  is  relatively  low  so  that  with  the  minimum 
of  resources  which  they  can  accumulate  it  is  possible  to  equip  themselves  to 
produce  broilers,  given  the  supply  of  working  capital  from  outside  sources. 
For  West  Virginia,  the  percentage  of  males  employed  in  agriculture  (within 
broiler  areas)  is  relatively  high.   As  indicated  earlier,  the  median  family 
income  is  relatively  low,  yet  broiler  production  is  not  increasing.   To  account 
for  this  ironical  situation,  as  compared  with  some  of  the  southern  states,  it 
is  necessary  to  refer  to  the  changes  among  states  discussed  in  Part  II  indi- 
cating the  growing  relative  disadvantage  of  West  Virginia  and  some  other  areas 
in  acquisition  costs  for  the  major  factors  of  production. 

Size  of  Farm  Enterprise 

One  characteristic  of  the  broiler  industry  or  of  broiler  production  at 
the  farm  level  is  that  it  can  and  does  utilize  female  labor  to  a  greater  ex- 
tent than  is  true  for  most  other  livestock  enterprises.   Thus,  if  the  size  of 
the  farming  enterprise  is  too  small  to  justify  the  full-time  employment  of  the 
man  of  the  family,  and  alternative  opportunities  are  available  for  his  employ- 
ment, it  is  not  uncommon  for  female  members  of  the  family  to  do  a  substantial 
part  of  the  broiler  work. 

The  size  of  farm  enterprises  can  be  measured  on  a  number  of  different 
bases  and  the  one  employed  in  Appendix  Table  XXI,  in  terms  of  acres  per  farm, 
certainly  is  not  the  best.   Nevertheless,  it  is  of  some  interest  to  note  this 
variation.   This  measure,  incidentally,  probably  is  less  meaningful  for  West 
Virginia  than  for  most  other  states  because  of  the  roughness  of  its  terrain. 
The  average  size  of  farm  in  West  Virginia  in  1959  was  214  acres  for  the  broiler 
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counties,  with  137.8  for  the  state-at-largCo   The  next  largest  average  size 
farm  for  broiler  counties  of  the  states  concerned  was  Arkansas  with  147 
acres,  followed  by  Maine  with  138  acres.   The  other  Southern  states  had 
around  100  acres  per  farm  in  1959, 

Non-Farm  Employment  and  Incomes  of  Farmers 

In  the  broiler  areas  of  Mississippi,  Alabama,  and  North  Carolina,  35 
per  cent  of  the  farmers  work  off  their  farms  100  days  or  more  during  the 
year.   About  40  per  cent  in  the  other  states  are  so  employed. 

Non-farm  employment  has  become  an  important  source  of  income  to  farm 
people.   In  1959,  for  the  broiler  areas  of  the  states  concerned,  the  pro- 
portion of  farmers  who  received  more  income  from  non-farm  sources  than 
from  their  farm  produce  exceeded  50  per  cent  in  a  number  of  cases.   The 
highest  state  was  Georgia  with  55  percent  followed  closely  by  Virginia  and 
West  Virginia  at  53  per  cent,  and  Mississippi  and  Arkansas  at  52  per  cent. 
Delaware  was  lowest  at  about  one- third. 

Quite  clearly  this  tendency  to  work  off  farms  and  obtain  more  income 
from  non-farm  sources  would  be  far  more  prevalent  on  non-broiler  farms.   A 
characteristic  of  the  broiler  industry,  especially  even  for  a  moderate- sized 
enterprise,  is  a  large  turnover  of  working  capital,  so  that  the  total  value 
of  produce  handled  during  the  year  may  amount  to  substantial  value  even 
though  the  net  return  to  the  farm  family  may  vary  from  a  moderate  level  to  a 
very  low  return  or  possibly  no  net  return  at  all.   It  is  of  some  signifi- 
cance, however,  that  Georgia  has  the  highest  percentage  of  farmers  where 
non-farm  income  exceeds  the  farm  receipts  and  at  the  same  time  has  shown  rel- 
atively little  change  in  the  past  ten  years  in  the  average  size  of  broiler 
enterprise. 
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Within  West  Virginia  there  was  a  considerable  range,  from  44  per  cent 
for  Hardy  county,  47  for  Pendleton  county,  52  for  Grant  county,  and  64  per 
cent  for  Preston  county.  For  the  state  as  a  whole,  66  per  cent  of  farmers 
in  1959  received  a  greater  cash  income  from  non-farm  sources  than  from  all 
farm  produce  sold. 

Age  of  Farmers 

Age  is  characteristic  of  farmers  that  will  help  determine  their  recep- 
tiveness  to  any  new  farming  enterprise.   This  becomes  important  because  it 
is  known  that  older  people  are  less  likely  to  adopt  new  techniques  or  take 
on  new  enterprises,  particularly  if  there  is  greater  financial  risk  involved, 
than  is  true  of  younger  people.   Among  broiler  areas  of  the  states  listed, 
the  range  in  age  of  farmers  was  between  50  and  52  years  except  for  Virginia 
and  West  Virginia  which  showed  53.6  and  54.6,  respectively. 

Community  Efficiency  in  Broiler  Production 

As  the  broiler  industry  is  becoming  more  advanced,  the  so-called  exter- 
nal economies  become  more  important  in  determining  the  ability  of  individual 
areas  to  compete.   These  include  supplementary  enterprises  such  as  offal 
processing  plants,  disease  diagnostic  services,  machinery  maintenance  plants, 
etc.  A  measure  of  achieving  such  economies  is  afforded  by  the  degree  of  the 
geographical  concentration  of  broiler  production.   Here  we  find  two  measures 
which  are  significant.   One  is  the  percentage  of  farms  engaged  in  broiler 
production  in  a  current  or  recent  year,  and  secondly,  the  change  in  this  per- 
centage from  1954  to  1959.  We  find  a  very  wide  range  among  the  broiler  pro- 
ducing areas  of  the  individual  states.   For  the  broiler  sections  of  the 
states  concerned,  the  highest  percentages  are  shown  for  Delaware  (47  per  cent) 
and  Maryland  (38  per  cent),  Appendix  Table  XXII.   However,  some  counties  in 
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Georgia  show  a  much  higher  participation  in  broiler  production,  ranging  up 
to  60  per  cent  in  two  counties  and  exceeding  40  per  cent  in  four  others. 
However,  the  average  for  all  counties  in  the  state  is  29  per  cent.   For 
Mississippi  and  Alabama,  the  two  states  showing  the  most  rapid  increase  in 
recent  years^  the  percentages  stand  respectively  at  9  and  11  per  cent. 
For  Arkansas,  one  of  the  older  broiler  producing  sections  of  the  United 
States,  the  range  is  from  9  per  cent  to  25  per  cent  among  the  counties^  ac- 
counting for  about  two-thirds  of  that  state's  output,  with  all  broiler 
counties  showing  19  per  cento   For  the  state  of  Arkansas  as  a  whole  only  4 
per  cent  of  the  farms  are  engaged  in  broiler  production.   On  a  state-wide 
basis  participation  in  broiler  production  is  very  low  in  all  states  except 
Delaware  and  Maryland.   In  no  case  does  it  exceed  4  per  cent,  except  Maine 
with  6.3  per  cent.   In  1959,  for  the  West  Virginia  broiler  counties,  20  per 
cent  of  the  total  farms  were  engaged  in  broiler  production,  and  for  Virginia 
it  was  11  per  cent. 

Only  Virginia  and  West  Virginia  showed  a  decline  from  1954  to  1959  in 
the  percentage  of  farms  producing  broilers.   For  West  Virginia  the  decline 
was  from  26  per  cent  in  1954  to  20  per  cent  in  1959,  while  for  Virginia  the 
drop  was  from  16  per  cent  to  11  per  cent.   On  the  other  hand,  for  Mississippi 
the  increase  was  from  4.4  per  cent  in  1954  to  8.8  per  cent  in  1959  and  for 
Alabama  from  3.3  per  cent  in  1954  to  11  per  cent  in  1959.   North  Carolina 
also  showed  a  significant  increase^  from  6.3  per  cent  in  1954  to  10.6  per 
cent  in  1959. 

It  may  be  rather  surprising  that  an  aria  as  well  established  and  as 
settled  as  Sussex  County,  Delaware  should  still  show  an  increase  in  the  per- 
centage of  farms  participating  in  broiler  production.   But  this  county  in- 
creased from  40  per  cent  in  1954  to  47  per  cent  in  1959.   The  comparison 
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among  states  in  this  set  of  percentages  probably  illustrates  as  well  as  any 
one  set  of  figures  that  other  factors  also  are  important  in  determining  po- 
tential for  expansion.   The  contrast,  for  example,  between  Mississippi  at 
4.4  per  cent  of  the  farms  engaged  in  broiler  production  in  1954  and  26.6 
per  cent  for  West  Virginia  in  that  year  is  significant  in  view  of  the  fact 
that  from  1954  to  1959,  Mississippi  increased  its  total  number  of  broilers 
sold  from  22  million  head  to  62  million  head,  while  West  Virginia  showed  an 
increase  of  only  3  million  -  12  million  in  1954  and  15  million  in  1959.   Ap- 
parently the  community  facilities  needed  for  an  efficiently  organized  indus- 
try is  being  built  in  Mississippi  and  some  of  the  other  states  in  that  sec- 
tion of  the  country.   As  the  expansion  occurs  at  the  farm  level,  equal  or 
greater  efficiencies  are  achieved  than  is  true  for  some  of  the  older  produc- 
ing sections. 

It  is  to  be  noted  that  only  in  the  broiler  producing  counties  of  Vir- 
ginia, West  Virginia,  Georgia,  and  Arkansas  was  there  a  decline  in  the  number 
of  farms  selling  broilers  between  1954  and  1959.   State  totals  showed  slight 
increases  between  these  two  years  for  Arkansas  and  Georgia.   In  West  Virginia 
the  number  dropped  from  1,342  to  871  and  for  Virginia  from  2,049  to  1,135. 
All  counties  in  both  Virginia  and  West  Virginia  showed  a  decrease  in  the  num- 
ber of  farms  from  1954  to  1959. 

An  important  determinant  of  the  income  to  a  farmer  engaged  in  the  pro- 
duction of  broilers,  and  therefore  an  indication  of  the  potential  attractive- 
ness of  the  industry  to  him,  is  the  feasible  scale  of  operations  under  present 
technology.   The  average  number  of  birds  sold  per  farm  for  Andrascogin,  Maine, 
and  Sussex  County,  Delaware,  increased  1  per  cent  and  10  per  cent,  respec- 
tively, between  1954  and  1959.   In  1954  they  showed  the  highest  averages  per 
farm  of  any  county  listed  in  Appendix  Table  XXII.   In  the  ensuing  short  span 
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of  five  years,  however,  phenomenal  increases  occurred  in  a  number  of  other 
states,  showing  for  the  broiler  sections  of  those  states  an  increase  of 
two-fold  or  more  in  Arkansas,  Mississippi,  Georgia,  North  Carolina,  West 
Virginia,  and  Virginia.   (The  increase  for  West  Virginia  is  heavily  influ- 
enced, of  course,  by  the  increase  of  one  firm  in  Preston  County  between 
1954  and  1959) o   As  a  result,  by  1959  several  counties  of  other  states  had 
higher  average  sales  per  farm  than  was  true  for  Maryland  and  Delaware. 

Density  of  Broiler  Production 

Despite  the  much  greater  increase  in  scale  of  operations  in  a  number 
of  other  states,  the  density  of  broiler  production,  as  measured  by  number 
of  birds  sold  annually  per  square  mile,  for  Sussex  County,  Delaware,  and 
Wiscomico  County,  Maryland,  was  exceeded  in  only  one  other  state  in  1959  - 
in  Forsythe  County,  Georgia,  which  had  73,600  head  per  square  mile  compared 
with  between  71,000  and  72,000  head  in  the  two  counties  of  Delaware  and 
Maryland.   Among  the  broiler  counties  of  the  states  shown,  the  range  was 
from  5,000  birds  per  square  mile  in  Maine,  to  between  6,000  and  7,000  per 
square  mile  in  West  Virginia  and  Virginia,  11,000  for  North  Carolina, 
13,000  for  Alabama,  17,000  for  Arkansas,  and  23,000  for  Mississippi  and 
Georgia.   Within  West  Virginia  the  range  was  from  3,400  head  per  square 
mile  in  Preston  County,  to  7,000  in  Pendleton  and  Grant  counties,  and  8,000 
in  Hardy  County.   The  range  within  Virginia  also  is  rather  wide,  from  2,000 
in  Augusta  County  to  13,000  in  Rockingham  County. 

Value  of  Broilers  Sold 

Because  of  the  substantial  decline  in  prices  received  by  farmers  for 
broilers  from  1954  to  1959,  a  sizeable  increase  in  quantities  sold  was  nec- 
essary to  maintain  the  value  at  the  1954  level.   As  shown  in  Appendix  Table 

125 


XXII  Virginia  is  the  only  state  which  did  not  increase  sales  enough  between 
those  two  years  to  offset  the  decline  in  price.   As  a  result,  there  was  a 
decline  in  total  value  of  broilers  sold.   In  West  Virginia  the  rise  in  the 
volume  sold,  due  mainly  to  the  increase  in  Preston  County,  was  enough  to 
offset  the  decline  in  price,  and  there  was  some  increase  in  the  gross  value 
of  broilers  sold.   It  is  to  be  noted  that  the  downturn  in  broiler  production 
began  a  year  or  two  earlier  in  Virginia  than  in  West  Virginia,  and  was  enough 
to  account  for  the  decline  in  the  value  of  sales.   In  fact,  three  of  the 
seven  counties  in  Virginia  sold  a  smaller  number  of  birds  in  1959  than  in 
1954,  although  the  state  total  went  up  from  25  million  to  26.6  million. 

A  useful  purpose  can  be  served  by  comparing  the  income  from  broilers  in 
individual  localities  with  the  income  from  the  total  livestock,  enterprise  or 
the  total  agricultural  income  of  the  area.   The  relative  importance  of  the 
broiler  industry  as  measured  by  this  index  varies  greatly  among  states. 
(Appendix  Table  XXII) .   Cash  receipts  from  broilers  as  a  percentage  of  total 
receipts  from  livestock  ranged  from  21  per  cent  for  the  broiler  counties  of 
Virginia  to  92  per  cent  for  Maryland,  A  number  of  counties  in  North  Carolina 
and  other  southern  states  exceeded  the  60  per  cent  levels  in  1959 .   In  Dela- 
ware and  Maryland  broiler  counties,  despite  the  already  relatively  high  con- 
centration of  broiler  production  in  1954,  broilers  accounted  for  a  still 
larger  percentage  of  gross  cash  receipts  in  1959.   In  Georgia,  on  the  other 
hand,  cash  receipts  from  the  sale  of  broilers  in  the  broiler  counties  of  that 
state  accounted  for  78  per  cent  of  gross  cash  income  in  1954,  but  by  1959  it 
dropped  to  71  per  cent.   In  three  counties  of  that  state,  in  1954,  broilers 
accounted  for  90  per  cent  or  more  of  the  income  from  livestock  products.   In 
all  these  four  instances  the  cash  receipts  from  broilers  increased  substan- 
tially in  1959,  but  there  was  a  greater  increase  in  income  from  other  live- 
stock enterprises. 
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For  West  Virginia  the  broiler  counties  in  1959  had  an  income  from 
broilers  amounting  to  42  per  cent  of  income  from  all  livestock  products^ 
compared  to  46  per  cent  in  1954.   All  excepc  Preston  County  showed  a  de- 
crease from  1954  to  1959. 

The  cash  receipts  from  broilers,  relative  to  total  value  of  farm  pro- 
duce sold,  ranged  over  a  still  greater  spectrum  than  that  relating  to  live- 
stock only.   The  low  for  broiler  areas  concerned  was  the  West  Virginia 
counties  at  17  per  cent  of  cash  receipts  from  all  sources;  next  were  North 
Carolina  and  Maine  with  34  per  cent.   Among  the  southern  states,  Mississippi 
was  highest  at  64  per  cent.   Delaware  and  Maryland  counties  showed,  respec- 
tively, 68  and  70  per  cent  of  total  cash  receipts.   As  was  true  of  the  pre- 
vious comparison^  receipts  from  broilers  in  West  Virginia  counties  declined 
in  all  instances  from  1954  to  1959,  except  for  Preston  County  which  rose 
from  10  per  cent  in  1954  to  30  per  cent  in  1959. 

For  the  broiler  states  as  a  whole,  it  is  of  some  significance  that  only 
for  Virginia  and  West  Virginia  did  the  income  from  broilers,  as  a  percentage 
of  total  farm  marketings,  decline  from  1954  to  1959.   In  a  number  of  the 
southern  states  the  increase  for  the  state  as  a  whole  was  greater  than  for 
the  main  counties  in  terms  of  1959  volume.   It  is  to  be  emphasized  that  the 
gross  comparison  of  cash  receipts  from  broilers  as  compared  with  other  parts 
of  agriculture,  such  as  all  livestock,  or  all  agriculture,  is  of  limited  and 
varying  significance.   In  a  gross  sense  such  a  percentage  calculation  will 
indicate  the  percentage  of  resources  devoted  to  the  enterprise,  compared 
with  agriculture  as  a  whole,  or  with  a  part  of  agriculture.   However,  such 
calculations  do  not  necessarily  indicate  the  source  of  net  income  to  the 
farm  operators  by  enterprises.   In  a  particularly  unfavorable  year,  for  ex- 
ample, the  gross  cash  income  from  sale  of  broilers  may  amount  to  50  per  cent 
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or  more  of  the  income  received  by  farmers  in  a  county.   But  the  margins  may 
be  negligible  or  even  negative  so  that  the  contribution  to  the  net  income 
from  broilers  may  be  zero  or  less.   The  same  behavior,  of  course,  might 
apply  to  other  individual  enterprises,  particularly  those  which  are  subject 
to  wide  weather  or  price  uncertainties. 

Relationship  of  Beef  Cattle  To  Broiler  Production 

The  southeastern  part  of  the  United  States  which  has  experienced  a 
large  increase  in  broiler  production  in  the  last  decade,  also  has  shown  a 
substantial  increase  in  the  number  of  beef  cattle.   The  availability  of  man- 
ure from  the  broiler  production  enterprise  sometimes  is  reported  as  a  par- 
tial explanation  for  the  increase  in  cattle  production.   Is  there  such  a 
relationship? 

First,  note  the  change  in  the  importance  of  the  cattle  enterprise  with- 
in these  states.  Appendix  Table  XXIII.   The  proportion  of  farms  which  had 
beef  cattle  in  1959  ranged  over  a  wide  spectrum  from  45  per  cent  in  the 
broiler  counties  of  Georgia  to  88  per  cent  for  Arkansas  and  West  Virginia. 

It  is  to  be  noticed  that  in  Georgia,  in  1949,  75  per  cent  of  the  farms 
in  broiler  counties  had  beef  cattle,  while  by  1959  this  had  dropped  to  46 
per  cent.   Similarly,  for  Alabama  there  was  a  decline  from  80  per  cent  in 
1949  to  70  per  cent  in  1959,   On  the  other  hand,  in  Mississippi  and  Arkansas 
slightly  larger  proportions  of  farms  had  beef  cattle  in  the  latter  year. 
West  Virginia  showed  a  slight  increase,  Virginia  little  change,  while  Mary- 
land and  Delaware  both  showed  a  decline.   The  percentage  of  farms  engaged 
in  beef  production,  of  course,  is  not  a  completely  reliable  indication  of 
the  scale  of  aggregate  beef  production  since  this  enterprise,  too,  has  been 
moving  toward  specialization  -  larger  but  fewer  herds. 
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In  Georgia,  v/here  the  percentage  of  farms  with  beef  cattle  declined  so 
sharply,  the  number  of  beef  cattle  and  calves  on  hand  in  1959  was  128,000, 
compared  to  113,000  in  1949.   The  relative  increase  for  the  state  as  a  whole 
was  even  larger.   The  other  southern  states  showed  increases  equal  to,  or 
larger  than,  Georgia.   In  West  Virginia,  despite  a  few  percentage  points  in- 
crease in  proportion  of  farms  with  cattle,  the  absolute  number  of  cattle  on 
farms  of  the  broiler-producing  counties  showed  a  gain  of  only  about  five  per 
cent.   For  the  state  as  a  whole  there  was  a  decrease  of  14  per  cent. 

In  an  effort  to  get  additional  insight  as  to  any  cause  and  effect  re- 
lationship as  between  beef  cattle  numbers  and  broiler  production  the  statis- 
tical technique  of  rank  correlation  was  employed.   This  did  not  show  con- 
sistently significant  results.   So,  the  best  that  can  be  reported  at  this 
tim^  is  that  indications  are  inconclusive  so  far  as  statistical  evidence  is 
concerned.   It  seems  entirely  plausible,  however,  that  the  number  of  cattle 
and  calves  on  farms  in  the  broiler-producing  counties  is  larger  than  it 
would  have  been  in  the  absence  of  fertilizer  from  the  broiler-producing 
enterprise.   It  could  be  that  areas  where  broilers  are  located  also  happen 
to  be  well  adapted  to  beef  cattle  production.   This  is  true,  for  West  Vir- 
ginia and  the  Shenandoah  Valley  of  Virginia,  even  though  the  number  of  beef 
animals  per  square  mile  is  higher  in  a  number  of  other  states  than  it  is  in 
West  Virginia,  indicating  that  agriculture  is  more  intensive  in  terms  of 
land  used  in  these  other  locations. 

It  is  to  be  generally  noted,  in  any  case,  that  in  most  states  the  beef 
cattle  enterprise  is  still  a  relatively  unimportant  source  of  income.  West 
Virginia  shows  a  higher  percentage  of  total  cash  receipts  coming  from  beef 
cattle  than  any  other  state  listed  -  29  per  cent  for  the  State  as  a  whole 
and  18  per  cent  for  the  broiler-producing  counties.   Next  in  order  is 

129 


Virginia  at  20  per  cent  for  the  state  as  a  whole  and  17  per  cent  for  the 
broiler  counties.   For  Georgia,  on  the  other  hand,  the  leading  broiler- 
producing  state  in  the  United  States,  only  four  per  cent  of  the  income  was 
from  beef  cattle  in  broiler  counties  and  for  the  state  as  a  whole  it  was 
11.5  per  cent.   In  Sussex  County,  Delaware,  beef  cattle  accounted  for  only 
one  per  cent  of  gross  cash  farm  receipts. 
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APPENDIX  A 

BACKGROUND  ON  INSTITUTIONAL  AND  STRUCTURAL  CHANGES 
IN  TRANSPORTATION  INFLUENCING  LOCATION  OF  THE 
POULTRY  INDUSTRY  IN  THE  UNITED  STATES 


Water  Transportation  Helps  Facilitate  Growth  of 
Poultry  Industry  in  the  Southeast 

One  innovation  which  has  grown  with  the  broiler  industry  in  the  South- 
east, or  at  least  gave  it  initial  impetus  in  that  area,  has  been  the  ex- 
pansion of  navigation  on  the  Tennessee  River.   Plans  for  this  were  drawn  up 
in  the  early  1920' s.   Later,  flood  control  and  generation  of  power  were 
brought  in  as  additional  potential  users  or  benefactors  of  the  improved 
waterway  system.  (31,32)   The  latter  happened  in  the  late  1920 °s  and  early 
1930' s.   Actual  building  of  dams  and  other  appurtenances  to  the  waterway 
system  was  started  in  1933 »   The  Tennessee  River  has  a  long  history  of 
transportation  for  local  uses.   But  it  was  not  possible  for  long  distance 
movement  of  cargo- carrying  vessels  because  of  the  numerous  falls,  low  water 
points,  etc. 

The  first  movement  of  grain  on  the  Tennessee  River  from  the  Middlewest 
to  the  Southeast  occurred  in  1939.   The  total  inbound  movement  for  that 
year  was  6,000  tons.   In  1943  over  120,000  tons  were  delivered  to  the  ports 
of  Guntersville,  Alabama,  and  Chattanooga,  Tennessee.  As  soon  as  a  naviga- 
ble channel  and  terminal  facilities  were  available  in  the  spring  of  1944, 
grain  began  to  move  by  barge  as  far  as  Knoxville,  Tennessee.   Total  in-move- 
ment  reached  148,000  tons  by  1950;  374,000  tons  by  1954;  and  700,000  tons  by 
1955.   Rapid  growth  continued  in  the  late  1950° s  reaching  a  million  tons  in 
1957  and  2.2  million  tons  in  1960.  (33,34) 

During  the  1940 's,  movement  of  wheat  was  as  important  or  more  important 
than  corn.   But  during  the  1950 's  the  volume  of  corn  increased  much  more 
rapidly,  and  by  1960  corn  accounted  for  more  than  half  the  inbound  movement 
of  grain.   Soybeans,  a  newcomer  to  the  Tennessee  River  traffic,  amounted  to 
5,000  tons  for  1954;  140,000  tons  for  1955;  and  reached  about  450,000  tons 
by  1960, 
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In  terms  of  total  tonnage  on  the  Tennessee  River,  grain  is  not  the  most 
important  product.   In  1961,  this  river  carried  over  4  1/2  million  tons  of 
coal  and  coke  and  2  1/2  million  tons  of  stone,  sand,  and  gravel,  compared 
with  2.1  million  tons  of  grain.   In  that  year  the  movement  of  grain  accounted 
for  23  per  cent  of  the  total  actual  tons  hauled.   It  happens,  however,  that 
the  distance  hauled  was  much  greater  for  the  grain  than  for  the  other  items 
so  that  the  ton-mile  hauling  on  grain  was  more  important  than  any  other 
single  item.   In  1961  the  ton-miles  amounted  to  800,000,000  for  grain  and 
grain  products,  out  of  a  total  of  1,875,000,000  ton-miles.   Thus,  in  1961, 
grain  accounted  for  43  per  cent  of  the  total  ton  miles.  (35) 

Water  transportation  is  potentially  available  to  many  other  points  of 
the  United  States,  including  western  Pennsylvania  and  West  Virginia.   How- 
ever, the  nucleus  of  a  livestock  industry  has  never  been  available  along  the 
waterway  of  either  of  these  two  states  from  which  a  larger  industry  could 
develop  -  it  is  highly  doubtful  that  a  sufficient  number  of  farmers  could  be 
induced  to  produce  broilers  in  the  western  part  of  the  State  under  prevail- 
ing or  prospective  cost-price  relationships.   The  poultry  industry,  and  the 
livestock  industry  in  general,  is  mostly  located  in  the  eastern  part  of  West 
Virginia.   Costly  transportation  would  be  involved  to  move  the  feed  from  the 
river  outlets  in  the  northern  and  western  parts  of  the  State  over  the  moun- 
tains to  where  the  main  livestock  industry  is  presently  located.   Thus, 
waterways  of  the  United  States  are  important  in  appraising  the  competitive 
position  of  West  Virginia  in  the  production  of  broilers  and  eggs,  primarily 
because  of  the  relative  advantage  provided,  at  one  time  at  least,  for  the 
southeastern  part  of  the  country. 
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Railroads  Step  Up  Rate  of  Adopting  New  Technologies 

In  the  economic  development  of  the  United  States  the  railroads,  of 
course,  played  a  prominent  role.   The  only  alternative  mode  of  transport 
available  for  the  use  of  farmers  was  driving  livestock  to  market  or  ship- 
ping over  limited  water  transport  facilities.   In  the  past  few  decades  or 
so,  technological  improvements  by  railroads  apparently  have  not  been  made 
as  rapidly  as  they  might  have  been.   Except  for  introducing  more  powerful 
locomotives^  not  much  progress  was  made  in  the  railroad  freight  business 
until  the  last  few  years.   Some  recent,  more  dramatic  innovations  have  been 
bigger  gondola  carSj,  larger  flat  and  box  cars,  some  of  which  may  be  opened 
over  the  entire  side  instead  of  simply  the  center  doorway,  and  the  intro- 
duction of  the  "piggy-back"  operations.   The  shift  to  diesels  occurred  in 
the  1940 's,  but  most  of  the  other  innovations  came  in  the  late  1950 's  and 
early  1960's,  apparently  ushering  in  a  whole  new  era  in  rail  transport  for 
the  United  States,   As  urban  congestion  increases,  the  role  of  the  rail- 
roads will  be  reappraised  for  transport  of  people  as  well  as  freight. 
Growth  in  the  two  could  be  complimentary  and  portend  a  whole  new  role  for 
railroad  transport,  particularly  on  freight.   The  potency  of  this  competi- 
tive element  in  the  transportation  field  only  began  in  the  early  1960 's  to 
make  itself  felt  in  the  freight  rate  structure,  as  discussed  in  the  main 
text. 

Highways  and  Trucking  Facilities  Gradually  Improved 

Within  the  trucking  industry  there  is  nothing  in  the  way  of  momentous 
or  outstanding  developments  to  abruptly  mark  one  period  from  another  in  any 
physical  or  technological  sense.   But  the  improvement  in  both  highways  and 
the  trucking  units  has  been  persistent,  and  with  the  post-war  improvement 
in  highways,  particularly  with  the  launching  of  the  41,000  mile  Interstate 
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Highway  System  in  the  1950' s,  has  had  progressively  increasing  impact  on  the 
whole  transportation  pattern  for  the  United  States.   Highways  have  been  im- 
proved both  by  making  them  more  suitable  for  carrying  traffic  and  enabling 
them  to  withstand  heavier  loads  so  that  the  trucking  industry  can  expand  the 
capacity  of  its  units.   Improved  trailers  with  greater  refrigeration  capac- 
ity and  greater  cargo  capacity  have  been  of  particular  benefit  to  the  poultry 
industry.   Now,  for  example,  icepacked  poultry  can  be  delivered  from  the  cen- 
tral part  of  the  country,  particularly  Arkansas,  or  southeastern  points  to 
either  coast  of  the  United  States  and  to  any  point  in  the  northern  part  of 
the  country.   The  improvement  in  highways  has  permitted  a  reduction  in  costs, 
other  than  time.  Areas  of  the  United  States  competitive  with  the  West  Vir- 
ginia broiler  section  have  shown  relative  improvement  in  truck  freight  trans- 
port as  a  result  of  the  improved  highways  being  built  into,  or  close  by, 
broiler  areas.   This  is  readily  possible  because  of  the  degree  to  which  the 
production  is  concentrated  in  such  states  as  Delaware,  the  eastern  shore  of 
Maryland,  parts  of  Maine,  and  Arkansas.   Improved  highways  to  the  Southeast 
have  been  significant  in  taking  feed  to  the  Southeast  from  the  Middlewest, 
as  well  as  dressed  poultry  to  market  from  that  area  of  the  country.   Both 
fruit  and  vegetable  trucks  from  Florida,  for  example,  to  the  Midwest,  as 
well  as  poultry  delivery  trucks  from  the  Southeast,  were  enabled  to  haul  feed 
on  the  return  trip. 

Criteria  for  Establishment  of  Rates  for  Freight  Transport 
Services  Altered  in  Past  Decades 

Given  the  physical  facilities  for  freight  handling,  changes  in  some  as- 
pects of  which  were  described  above,  and  the  potential  labor  and  managerial 
forces  for  the  broiler  or  egg-producing  phases,  the  choice  of  area  in  which 
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to  produce,  or  to  operate  by  a  mobile  entity  having  free  choice  in  the  matter 
will  be  influenced  by:   (1)  changes  among  areas  in  freight  rates  for  given 
modes  of  transport,  (2)  changes  in  relative  amounts  of  services  provided  by 
each  of  the  given  modes  of  transport  available,  which  of  course,  could  change 
the  average  rate  for  all  freight  into  an  area  or  areas,  relative  to  other 
areas  of  the  country,  (3)  changes  in  freight  rates  to  a  given  area  or  areas 
on  raw  materials  (mainly  feed)  as  compared  with  the  products  (dressed  broilers 
or  eggs)  and  (4)  changes  in  efficiency,  that  is,  particularly,  the  relation- 
ship of  input  to  output  in  poultry  production  which  for  given  freight  rates, 
in  itself,  would  work  toward  a  shift  in  location,  other  relevant  factors  re- 
maining unchanged. 

Railroad  management  of  the  United  States  has  become  impressed  that  a 
three-fold  problem  is  faced  in  meeting  competition  of  alternative  modes  of 
transport:   (1)  Devising  new  techniques  which  permit  a  more  efficient  render- 
ing of  the  service;  (2)  obtaining  the  acceptance  by  Railroad  Brotherhoods  of 
the  improved  techniques  where  less  employment  would  result;  and  (3)  obtaining 
approval  of  the  Interstate  Commerce  Commission  for  rates  which  reflect  effi- 
ciencies.  It  might  be  observed  that  so  far  as  the  public  interest  is  con- 
cerned, there  has  been  a  fourth  factor  -  the  explicit  recognition  by  railroad 
management  that  elasticity  of  demand  for  their  services  could  be  a  relevant 
consideration.   The  Interstate  Commerce  Commission  is  required  to  adduce  its 
decisions  from  evidence  presented  at  hearings.   So  long  as  the  railroads  were 
not  cognizant  of  this  important  relationship  from  economic  life  or,  if  cog- 
nizant did  not  emphasize  it,  there  perhaps  should  not  be  surprise  that  the 
criterion  did  not  find  its  way  earlier  into  the  published  decisions  of  the 
Commission. 
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The  implementing  of  national  transportation  policy  with  regard  to  equal- 
ization of  rates  among  alternative  modes  of  transport  is  complicated  by  the 
existence  of  differential  tax  and  subsidy  rates.   Subsidies  in  this  context 
may  take  the  form  of  annual  cash  outlays  or  of  grants  or  payments  in  some 
past  period.   Each  mode  of  transport  is  receiving,  or  in  the  past  has  re- 
ceived, substantial  assistance  from  the  Federal  Government.   One  important 
grant  was  that  of  land  to  railroads  to  help  expedite  economic  development  of 
the  United  States.   These  grants,  of  course,  it  is  alleged  by  the  railroads, 
have  been  largely  offset  by  property  tax  structures  at  the  state  and  local 
levels  which  in  recent  years,  with  declining  volume  of  freight,  have  been 
highly  discriminatory.   A  chronic  complaint  of  those  competing  with  truck 
lines  is  that  the  truck  lines  are  not  required  to  maintain  their  own  roadways 
or  other  major  facilities  comparable  to  railroad  yards,  tracks,  etc.   Barge 
lines  have  benefited  from  heavy  expenditures  by  the  Federal  Government  in 
past  years  for  the  deepening  of  channels,  installation  of  dams,  and  assist- 
ance in  the  development  of  ports,  both  for  inland  waterways  and  for  coast-wise 
systems.   The  most  recent  assistance  by  Federal  funds,  of  course,  is  in  the 
development  of  the  airline  industry,  including  the  establishment  of  municipal 
airports . 

In  its  findings  (36)  issued  on  July  15,  1963,  concerning  the  case  of  the 
Southern  Railway  freight  rates  on  grain,  the  Interstate  Commerce  Commission 
definitely  established  that  it  was  not  its  intention  to  include  public  (or 
government)  contributions  in  computing  the  remunerative  rate  for  a  given  mode 
of  transport.   This  particular  decision  stems  from  the  assertion  that  the 
barge  line  rates  covered  only  about  one-half  of  the  cost  of  the  operation  of 
the  barge  lines  and  related  water  lines.   Quite  clearly,  if  the  Interstate 
Commerce  Commission  would  have  allowed  such  calculations  to  enter  into  their 
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decision-making  in  this  case  a  large  pandora  box  would  have  been  opened  for 
consideration  of  government  outlays  in  all  lines  of  transport,  and  the 
problem  of  establishing  rates  for  the  different  modes  of  transport,  both 
freight  and  passengers,  would  have  been  made  immensely  more  complicated. 

Recent  Policy  Changes 

Two  rather  momentous  developments  in  the  policy  area  with  broad  gage 
and  long  term  implications  for  interregional  relationships  in  the  production 
of  poultry  and  eggs  have  occurred  within  the  past  ten  years. 

In  1958  the  United  States  Supreme  Court  announced  a  decision  which  per- 
mitted a  broadening  of  the  definition  of  "exempt"  commodities  to  include 
dressed  poultry.  (37)  This  meant  that  carriers  could  haul  dressed  poultry 
from  processing  plants  to  terminal  markets  on  a  strictly  negotiated  rate 
basis  without  any  requirement  as  to  publishing  such  rates.   This  resulted 
in  a  substantial  increase  in  movement  of  dressed  poultry  by  motor  truck. 
The  timing  of  this  major  departure  from  previous  practice  coincided  with  the 
rapid  improvement  in  highways  as  well  as  in  the  vehicles  themselves  and  re- 
sulted in  substantially  more  mobile  movement  of  dressed  poultry  among  alter- 
native markets  of  the  country. 

A  second  major  development  will  have  a  greater  effect  on  the  poultry 
industry  of  the  United  States  as  to  its  location,  as  well  as  on  transporta- 
tion rates  generally.  Referred  to  here  is  the  major  break  with  the  past  in 
criteria  emphasized  in  evaluating  requests  for  rate  changes  by  the  Interstate 
Commerce  Commission.   From  the  time  the  Interstate  Commerce  Commission  was 
established  in  1887  until  the  early  1960's,  the  criteria  for  judging  the 
reasonableness  of  rates  was  primarily  the  cost  consideration  as  submitted  by 
the  carriers.   With  the  advent  of  rapidly  increasing  volume  of  freight  trans- 
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ported  by  motor  truck,  the  proportion  of  the  total  inter-city  freight  move- 
ment handled  by  railroads  declined  to  less  than  50  per  cent  by  the  late 
1950' 8.  (38)  With  the  drop  in  volume,  the  increased  cost  per  unit  of  the 
remaining  volume  hauled  increased  and  was  in  part  responsible  for  the  sub- 
sequent granting  of  the  additional  rate  increases  such  as  shown  in  Figure  9. 

The  rate  for  transporting  corn  from  mid-Illinois  to  Moorefield,  West 
Virginia,  increased  from  $6.70  per  ton  at  the  end  of  1946  to  $15.80  by  late 
1960.  (39)  Meanwhile,  as  will  be  seen  by  Figure  9,  the  volume  handled  by 
barge  lines  and  truck  lines,  was  increasing  much  more  rapidly  than  was  the 
volume  hauled  by  railroads.  (40) 

The  Southern  Railway's  request  for  adjustment  in  freight  rates  is  note- 
worthy for  several  reasons:   While  not  the  only  product  concerned,  this  case 
involving  grain  illustrated  the  necessity  for  recognizing  the  interrelation- 
ships in  rates  among  different  modes  of  transport  and  the  need  to  apply  ac- 
cepted economic  principles  to  arrive  at  rates  to  be  charged.   In  contrast  to 
the  traditional  impression  that  the  demand  for  railroad  freight  service  was 
perfectly  inelastic,  there  emerged  the  recognition  that  a  respectable  degree 
of  elasticity  probably  prevails.   Thus,  it  was  explicitly  recognized  by 
railroad  management  that  rates  cannot  be  established  for  any  mode  of  trans- 
port without  reference  to  existing  rates  and  volumes  for  alternative  modes 
of  transport.  This,  of  course,  was  not  true  at  the  time  the  Interstate 
Commerce  Commission  was  established.   At  that  time  the  railroad  was  the  only 
over-land  method  of  transport  available  and  the  main  objective  of  the  Inter- 
state Commerce  Commission  was  to  control  what  was  generally  believed  to  be  a 
highly  monopolized  situation  as  to  transportation  services  in  given  locali- 
ties. The  importance  of  the  recent  departure  from  the  past  in  deriving  and 
justifying  rates  is  made  manifest  when  it  is  realized  that  the  reductions  in 
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in  rail  rates  have  been  as  much  as  50  to  60  per  cent.   Thus,  in  one  action 
the  results  of  eight  or  ten  relatively  small  increases,  stretching  over  a 
period  of  15  years,  in  effect,  are  wiped  out.   It  is  to  be  recognized,  how- 
ever, that  the  former  scale  with  "in-transit"  and  other  privileges,  still 
prevails  thereby  giving  a  dual  rate  structure. 

In  the  publicity  given  to  the  Southern  Railway  grain  case,  the  general 
impression  apparently  has  been  gained  that  use  of  the  large  scale  or  jumbo 
cars  was  the  crucial  factor  in  making  the  new  rates  possible.   In  all  like- 
lihood, introduction  of  these  larger  scale  units  has  been  a  factor  in  lower- 
ing the  cost  of  transport.   However,  also  important  has  been  some  other  in- 
novations in  railway  rate  policy.   For  example,  the  new  level  of  rates  es- 
tablished by  the  Southern  does  not  permit  in-transit  privileges  as  prevails 
under  the  normal  rate  structure.   Secondly,  there  are  greater  penalties  for 
the  tying-up  of  cars.   In  other  words,  the  rate  structure  is  designed  to  ac- 
celerate a  quick  turn-around  of  cars  and  a  fuller  utilization  of  equipment. 
The  latter  two  changes  in  policies  also  have  been  adopted  by  other  railroads 
with  the  conventional  type  of  equipment  and  with  such  changes  in  policy,  re- 
ductions almost  as  large  as  those  implemented  by  the  Southern  system  have 
been  adopted.   Moreover,  substantial  rate  reductions  have  been  permitted  for 
other  railroads  shipping  other  products,  such  as  masonry  products  or  raw 
material  such  as  coal  without  an  innovation  of  the  stature  represented  by 
the  jumbo  car  introduced  to  help  support  the  grain  case.   In  this  latter 
group  of  cases,  as  well  as  in  the  Southern  Railway  grain  case  it  appears 
that  the  application  of  the  economic  principles  previously  not  employed 
probably  have  played  a  greater  role  than  has  been  made  evident  from  much  of 
the  public  discussion  of  the  matter. 
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It  should  be  noted  that  the  competitive  basis  for  establishing  rates  is 
no  different  now  from  what  it  has  been  for  a  long  period  as  far  as  guide 
lines  to  the  Interstate  Commerce  Commission  are  concerned.   In  determining 
whether  a  particular  proposed  rate  is  lawful^  the  Interstate  Commerce  Com- 
mission is  guided  by  the  following  standards  (41)  which  are  quite  flexible; 
(1)  a  rate  must  be  just  and  reasonable,  (2)  there  must  be  no  unjust  discrim- 
ination between  persons,  (3)  there  must  be  no  "undue  or  unreasonable  prefer- 
ence or  advantage  to  any  person,  any  place,  or  any  particular  type  of  traf- 
fic," (4)  except  in  "special  cases"  a  rate  for  a  short  haul  may  not  be 
greater  than  a  longer  haul  over  the  sane  route.   The  Interstate  Commerce 
Commission  may  restrain  a  carrier  from  adopting  a  proposed  rate  if  that  rate 
(1)  is  not  reasonably  compensatory;  (2)  would  constitute  a  destructive  com- 
petitive practice;  (3)  would  have  the  effect  of  destroying,  rather  than  pre- 
serving, the  inherent  advantages  of  a  competitor;  (4)  would  seriously  dis- 
rupt a  broad  interrelated  rate  structure,  or  (5)  were  judged  likely  to  set 
off  a  rate  war „   The  courts  have  given  the  Commission  the  widest  possible 
latitude  in  applying  these  various  criteria  to  a  particular  case  so  long  as 
they  give  due  consideration  to  all  the  evidence  introduced. 

It  is  seen  therefore  that  the  competitive  element  is  nothing  new  among 
the  guide  lines  under  which  the  Interstate  Commerce  Commission  operates. 
Involved  in  the  Southern  Railway  grain  case,  and  in  other  cases  like  it, 
there  is  manifest  merely  a  different  degree  of  emphasis  on  the  competitive 
aspects  as  compared  with  other  criteria.   This  applies  both  to  the  agency 
proposing  the  revisions,  in  this  case  primarily  the  Southern  Railway,  as 
well  as  to  the  Interstate  Commerce  Commission  which  evaluates  the  evidence 
and  renders  any  denying  decisions. 
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In  making^  and  then  announcing,  a  decision  with  the  potential  conse- 
quences of  that  embodied  in  the  Southern  Railway  grain  case,  a  public  body 
such  as  the  Interstate  Commerce  Commission  must  recognize  that  rate  de- 
termination is  far  from  an  exact  science.   The  departure  with  the  past 
rate  schedule  as  great  as  this  one,  in  the  view  of  the  Interstate  Commerce 
Commission,  requires  a  constant  purview  of  the  developing  situation.   Thus, 
in  announcing  its  decision  the  Interstate  Commerce  Commission  stated  that 
developments  within  the  industry  would  be  followed  very  closely  to  ascertain 
the  impact  of  the  proposed  rates  and  that  any  effective  action  would  be 
taken  that  was  not  precluded  by  the  inequality  of  competitive  opportunity 
sanctioned  by  law.   Moreover,  the  Interstate  Commerce  Commission  announced 
that  as  a  basis  for  passing  judgment  on  the  performance  of  the  new  rates,  the 
rail  respondents  would  be  required,  and  directed,  to  keep  car  utilization  re- 
cords of  their  new  equipment,  including  loaded  and  empty  car  miles,  and  num- 
ber of  cars,  so  that  after  a  sufficient  period  of  actual  use,  it  would  be 
possible  to  call  on  the  respondents  for  a  more  accurate  presentation  of  evi- 
dence as  to  the  performance  of  this  new  equipment.   Such  data  were  to  be 
gathered  for  the  first  full  twelve-month  period  following  the  effective  date 
of  the  rates  concerned. 


Aside  from  the  practical  reasons  for  the  Commission's  announced  policy  of 
such  surveillance,  in  the  process  they  were  also  conforming  to  a  pattern  of 
procedure  suggested  by  Harter  when  he  stated:   "Often  without  much  conscious 
thought  men  add  piece  by  piece  to  their  institutions  until  complexities  pre- 
vent them  from  understanding  what  they  are  doing.   What  is  more,  they  can 
operate  their  institutions  without  appreciating  their  complexities.   The  rub 
comes  when  reformers  insist  upon  tinkering  with  them.   When  they  do,  some- 
times unfors.een  developments  may  even  threaten  the  continued  existence  of 
order  and  stability.   Consequently,  prudence  requires  that  changes  be  made 
slowly  and  tentatively."  (42) 
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APPEHSIX  TABLES 


APreNDIX  TABLE  I:  NUMBER  OF  COMMERCIAL  BROILERS  HRODUCED  IN  THE  UNITED  STATES 
BY  REGIONS,  193't-1963. 


EAST 

WEST 

NORTH 

SOUTH 

NORTH 

SOUTH 

NORTH 

UNITED 

YEAR 

ATLANTIC 

ATLANTIC 

CENTRAL 

CENTRAL 

CENTRAL 

WESTERN 

STATES 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

1934 

6,360 

13.200 

5,700 

5,500 

1,700 

1,570 

34,030 

1935 

7,345 

18,200 

5,415 

6,650 

1,800 

2,480 

42,890 

1936 

8,660 

23,150 

7,365 

8,750 

1,930 

3,300 

53.155 

1937 

10,360 

32,100 

7,970 

10,700 

2.070 

4.715 

67,915 

1938 

12,110 

39,200 

9,030 

14,150 

2,280 

5,650 

82,420 

1939 

14,050 

50,600 

10,650 

19,150 

4,425 

6,755 

105,630 

1940 

17,000 

76,900 

13,600 

22.516 

5,125 

7,621 

142,762 

1941 

20,300 

107,660 

17,350 

30.985 

5,975 

9,232 

191,502 

1942 

24,600 

132.550 

19,310 

33,835 

6,725 

11.167 

228,187 

1943 

32,  210 

162,800 

24,405 

42,068 

8,237 

15,573 

285,293 

1944 

29,164 

157,148 

21,656 

36,741 

7,906 

21,534 

274,149 

1945 

42,903 

204,769 

29,739 

44,690 

9,827 

33,644 

365,572 

1946 

31,462 

160,647 

22,331 

40,365 

7,441 

13,354 

275,600 

1947 

29,008 

170,295 

22,175 

38,250 

6,920 

16,443 

283,091 

1948 

45,883 

192,310 

26.297 

56,926 

12,016 

22,353 

355,785 

1949 

58,613 

254,293 

32.514 

91,265 

21,013 

29,391 

487,089 

1950 

79,119 

298,129 

52.637 

123,337 

25,649 

52,587 

631,458 

1951 

97,186 

384,724 

64,942 

178,569 

32,413 

66,767 

788,601 

1952 

106,205 

386,278 

69,854 

215,136 

34,863 

66,555 

860,891 

1953 

123,787 

405,917 

73,916 

237,526 

37,178 

68,209 

946,533 

1954 

133,096 

448,556 

78,973 

275,958 

39.974 

71,241 

1,047,798 

1955 

139,083 

475.259 

76,297 

292.758 

38.281 

70,006 

1,091,648 

1956 

167,018 

581,941 

88,010 

386.320 

43.991 

78,022 

1,345,302 

1957 

159,806 

648,630 

90,001 

440.917 

39,582 

68,592 

1,447,528 

1958 

173,396 

728,205 

95,088 

538,782 

46,313 

77,737 

1,659,519 

1959 

163,142 

727,680 

86,441 

617,169 

52,300 

83,809 

1,730,741 

1960 

147,057 

777.869 

79,472 

654,975 

45.957 

89,636 

1,794,966 

1961 

146,154 

838,773 

80.631 

767,915 

60,665 

98,005 

1,992,143 

1962 

138,364 

868,578 

66,807 

803,811 

55.024 

92,429 

2,025,013 

1963 

135,525 

903,187 

58,071 

863.011 

49.226 

94,409 

2,194,813 

Chickens  and  Eggs,  Production,  Disposition,  Cash  Receipts  and  Gross  Income,  1963-64  and 
earlier  issues.  Statistical  Reporting  Service,  United  States  Department  of  Agriculture. 
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APPENDIX  TABLE  II:    NUMBER  OF  BROILERS  PRODUCED 

IN  THE  U.S.,  BY  REGIONS,  1934-63 

(INDEX  NUMBERS,  1955-57  =  100) 


NORTH 

SOUTH 

EAST 

SOUTH 

WEST 

UNITED 

YEAR 

ATLANTIC 

ATLANTIC 

NORTH 
CENTRAL 

CENTRAL 

NORTH 
CENTRAL 

WESTERN 

STATES 

1934 

4.1 

2.3 

6.7 

1.5 

4.2 

2.2 

2.6 

1935 

4.7 

3.2 

7.6 

1.8 

4.4 

3.4 

3.3 

1936 

5.6 

4.1 

8.7 

2.3 

4.8 

4.6 

4.1 

1937 

6.7 

5.6 

9.4 

2.9 

5.1 

6.5 

5.2 

1938 

7.8 

6.9 

10.7 

3.8 

5.6 

7.8 

6.4 

1939 

9.0 

8.9 

12.6 

5.1 

10.9 

9.4 

8.2 

1940 

10.9 

13.5 

16.0 

6.0 

12.6 

10.6 

11.0 

1941 

13.1 

18.9 

20.5 

8.3 

14.7 

13.8 

14.8 

1942 

15.8 

23.3 

22.8 

9.1 

16.6 

15.5 

17.6 

1943 

20.7 

28.6 

28.8 

11.3 

20.3 

21.6 

22.0 

1944 

18.8 

27.6. 

25.5 

9.8 

19.5 

29.8 

21.2 

1945 

27.6 

36.0 

35.1 

12.0 

24.2 

46.6 

28.2 

1946 

20.3 

28.3 

26.3 

10.8 

18.3 

18.5 

21.3 

1947 

18.7 

29.9 

26.2 

10.2 

17.0 

22.8 

21.9 

1948 

29.5 

33.8 

31.0 

15.2 

29.6 

31.0 

27.5 

1949 

37.7 

44.7 

38.4 

24.4 

51.7 

40.7 

37.6 

1950 

50.9 

52.4 

62.1 

33.0 

63.1 

72.8 

48.8 

1951 

62.6 

67.7 

76.6 

47.8 

79.8 

92.5 

60.9 

1952 

68.4 

67.9 

82.4 

57.6 

85.8 

92.2 

66.5 

1953 

79.7 

71.4 

87.2 

63.6 

91.5 

94.5 

73.1 

1954 

85.7 

78.9 

93.2 

73.9 

98.4 

98.7 

80.9 

1955 

89.6 

83.6 

90.0 

78.4 

94.2 

97.0 

84.3 

1956 

107.5 

102.3 

103.8 

10  3.5 

108.3 

108.1 

103.9 

1957 

102.9 

114.1 

106.2 

118.1 

97.4 

95.0 

111.8 

1958 

111.7 

128.1 

112.2 

144.3 

114.0 

107.6 

128.2 

1959 

105.0 

128.0 

102.0 

165.3 

128.8 

116.1 

133.6 

1960 

94.7 

136.8 

93.8 

175.4 

113.1 

124.1 

138.6 

1961 

94.1 

147.5 

95.1 

205.7 

149.4 

135.7 

153.9 

1962 

89.1 

152.8 

78.8 

215.3 

135.5 

128.0 

156.4 

1963 

87.3 

158.4 

68.5 

231.2 

121.2 

130.7 

162.6 

Source:    Calculated  from  data  in  Appendix  Table 
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Apraaroix  table  v:    average  weight  of  broilers  produced  in  united  states,  by  regions, 
1935-63. 




NORTH 

SOUTH 

EAST  NO. 

SOUTH 

WEST  NO. 

imiTED 

year 

ATLANTIC 

ATLANTIC 

CENTRAL 

CENTRAL 

CENTRAL 

WESTERN 

STATES 

1935 

3.0 

3.0 

2.8 

2.5 

2.7 

2.9 

2.9 

1936 

3.0 

3.0 

2.7 

2.5 

2.7 

2.9 

2.9 

1937 

3.0 

3.0 

2.8 

2.6 

2.7 

2,9 

2.9 

1938 

3.1 

3.0 

2.8 

2.7 

2.8 

3.0 

2.9 

1939 

3.1 

3.0 

2.8 

2.6 

2.7 

2.9 

2.9 

1940 

3.1 

3.0 

2.8 

2.6 

2.8 

2.9 

2.9 

1941 

3.1 

3.0 

2.8 

2.7 

2.9 

2.9 

2.9 

1942 

3.3 

3.0 

3.0 

2.5 

2.9 

2.7 

3.0 

1943 

3.3 

2.9 

3.0 

2.5 

2.9 

2.7 

2.9 

1944 

3.3 

3.0 

3.0 

2.5 

2.8 

3.0 

3.0 

1945 

3.4 

3.0 

3.1 

2.6 

2.8 

3.1 

3.0 

1946 

3.4 

3.0 

3.0 

2.6 

3.1 

3.2 

3.0 

1947 

3.4 

3.0 

3.1 

2.7 

3.1 

3.1 

3.0 

1948 

3.6 

3.0 

3.0 

2.7 

3.1 

3.2 

3.0 

1949 

3.7 

3.0 

3.1 

2.8 

3.1 

3.2 

3.0 

1950 

3.9 

3.0 

3.1 

3.0 

3.0 

3.3 

3.1 

1951 

3.8 

2.9 

3.2 

3.0 

3.0 

3.2 

3.1 

1952 

3.7 

3.0 

3.2 

3.0 

3,0 

3.2 

3.0 

1953 

3.7 

3.0 

3.2 

3.0 

3.0 

3,2 

3.0 

1954 

3.6 

3.0 

3.2 

3.0 

3.0 

3,2 

3.1 

1955 

3.5 

3.0 

3.2 

2.9 

3.0 

3.1 

3.1 

1956 

3.6 

3.2 

3.3 

3.0 

3.1 

3.3 

3.2 

1957 

3.7 

3.2 

3.4 

3.1 

3.1 

3.2 

3.2 

1953 

3.7 

3.3 

3.5 

3.1 

3.2 

3,3 

3.3 

1959 

3.7 

3.3 

3.4 

3.2 

3.3 

3.4 

3.3 

1960 

3.8 

3.4 

3.5 

3.2 

3.3 

3.4 

3,4 

1961 

3.9 

3.4 

3.7 

3.3 

3.3 

3.5 

3.5 

1962 

3.9 

3.4 

3.5 

3.3 

3.5 

3.6 

3.4 

1963 

4.0 

J.'i 

3.6 

3.3 

3.4 

3.0 

3.5 

Source: 


Calculated  from  data  in  "Chickens  and  Eggs,  Production  Disposition,  Cash  Receipts 
and  Gross  Income'J  1963-64  and  earlier  isoues.   Statistical  Reporting  Service, 
U.  S,  Department  of  Agriculture. 
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ARfSDIX  TABIZ  VI:     HIICl 

ES  RECEIVE 

3)  m  FAPMERS  FOR  mOlLERS,  SELECTED  STATES  AND  U.S. 

,  1935-63. 

TCAE 

MAINE 

MARYLAND 

DELAWARE 

VIRGINIA 

WEST 
VIRQINIA 

NORTH 
CAROLINA 

GEORGIA 

ALABAMA 

MISSISSIPPI 

ARKANSAS 

TEltAS 

CAllF. 

U.S. 

1935 

20.8 

20.3 

20.5 

21.5 

20.4 

18.0 

18.5 

-- 

20.0 

18.7 

18.0 

20.3 

20.0 

1936 

20.2 

22.2 

20.9 

22.0 

20.5 

19.0 

19.0 

-- 

19.5 

21.0 

18.0 

18.9 

20.6 

1937 

22.3 

21.3 

21.9 

23.5 

21.6 

18.0 

18.8 

-- 

20.5 

19.9 

18.0 

21.4 

21.4 

1938 

18.1 

18.3 

19.0 

20.0 

18.8 

17.5 

18.0 

-- 

18.7 

19.3 

18.0 

18.2 

19.0 

1939 

16.5 

16.4 

16.1 

18:2 

16.8 

18.0 

17.5 

20.7 

19.0 

16.4 

15.0 

16.4 

17.0 

1940 

17.1 

16.0 

16.1 

18.0 

17.4 

17.0 

17.8 

21.0 

19.3 

18.0 

18.0 

17.5 

17.3 

1941 

18.9 

17.6 

17.6 

19.5 

19.0 

18.0 

18.5 

21.2 

19.5 

17.8 

18.0 

18.3 

18.4 

1942 

20.8 

22.3 

21.0 

22.5 

23.3 

21.0 

22.4 

25.3 

23.2 

22. P 

22.0 

26.0 

22.9 

1943 

28. 1 

za.3 

28.3 

29.0 

28.3 

28.3 

28.7 

31.0 

28.4 

28.6 

26.3 

30.0 

28.6 

1944 

26.1 

2».« 

21.6 

29.5 

28.4 

28.2 

29.5 

33.8 

30.4 

30.0 

27.2 

30.0 

28.8 

1945 

29.0 

28.1 

Z8.fi 

30.5 

27.8 

29.7 

29.6 

34.0 

28.9 

28.0 

29.0 

30.0 

29.5 

1946 

33.5 

ni.1 

30.3 

33.3 

31.5 

32.3 

33.3 

38.0 

28.7 

32,0 

33.0 

34.0 

32.7 

1947 

29.0 

29.7 

30.3 

30.5 

32.0 

32.9 

31.2 

38.0 

31.0 

31.8 

33.0 

36.0 

32.3 

1948 

35.0 

34.7 

35.1 

35.4 

35.0 

34.7 

33.9 

35.0 

32.7 

35.5 

38.3 

38.0 

36.0 

1949 

27.3 

27. 0 

27.2 

26.9 

27.0 

25.9 

26.8 

28.3 

29.1 

27.5 

30.0 

31.0 

26.2 

1950 

27.5 

26.0 

26.0 

25.8 

26.6 

26.3 

25.8 

27.0 

28.0 

25.8 

28.7 

30.8 

27.4 

1951 

27.6 

27.1 

27.1 

27.3 

28.7 

27.9 

27.5 

29.1 

29.3 

27.6 

30.0 

30.9 

28.5 

1952 

27.0 

28.2 

28.2 

28.0 

28.5 

28.4 

28.1 

28.8 

28.0 

28.2 

28.9 

31.2 

28.8 

1953 

25.9 

26.3 

26.3 

26.0 

26.5 

26.3 

26.6 

27.0 

26.7 

26.3 

27.6 

29.0 

27.1 

1954 

22.5 

22.6 

22.6 

22.5 

22.9 

22.4 

22.0 

22.8 

22.2 

22.0 

23.3 

25.2 

23.1 

1955 

24.4 

25.7 

25.7 

24.6 

24.8 

24.2 

24.4 

24.5 

24.5 

24.4 

25.5 

27.9 

25.2 

1956 

19.3 

19.9 

19.9 

19.4 

19.4 

18.9 

18.8 

18.7 

18.6 

18.6 

19.7 

22.0 

19.6 

1957 

19.5 

19.4 

19.4 

18.5 

19.1 

17.9 

18.0 

18.0 

18.3 

18.2 

18.9 

21.5 

18.9 

1958 

19.4 

19.0 

19.0 

18.3 

18.8 

17.6 

17.6 

17.5 

17.7 

17.6 

18.5 

21.0 

18.5 

1959 

17.4 

17.0 

17.0 

16.1 

16.9 

15.2 

15.3 

15.1 

15.2 

15.0 

15.5 

18.9 

15.1 

1960 

17.7 

17.6 

17.6 

16.7 

17.1 

16.0 

16.2 

16.2 

15.2 

16.3 

16.7 

19.0 

15.9 

1961 

15.9 

14.9 

14.9 

14.0 

14.1 

13.0 

13.2 

13.0 

12.9 

12.9 

13.6 

15.4 

13.9 

1962 

17.0 

16.3 

16.3 

15.9 

15.0 

14.3 

14.4 

14.5 

14.5 

14.5 

15.1 

17.0 

15.2 

1963 

16.5 

15,5 

13.5 

15.2. 

15.4 

13.6 

13,8 

13.9 

13.9 

13.7 

14.4 

16.8 

14.5 

MiliB^<«2''»^^?,fJrii"'^7*p''""!"^^™  Production,  Disposition,  Cash  Receipt,  and  Gross  Income,  1963-64  and 
earlier  Issues,  Statistical  Reporting  Service,  U.  S.  Dept.  of  Agriculture.  ,   :toj  oh  ana 
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APPENDIX  TABLE  VII:   PRICES  PAID  BY  FARMERS  FOR  BROILER  MASH,  SELECTED 
STATES,  1953-64. 


NORTH  ~ 

YEAR   DELAWARE   VIRGINIA   W.  VA.  CAROLINA   GEORGIA   ARKANSAS    MAINE   ALABAMA   MISSISSIPPI 


1953 

5.09 

5.23 

5.25 

5.40 

5.58 

5.05 

5.03 

5.59 

5.68 

1954 

5.13 

5.30 

5.31 

5,42 

5.65 

4.90 

5.16  / 

5.52 

5.63 

1955 

4.82 

4.97 

5.07 

5.12 

5.25 

4.79 

4.73 

5.18 

5.33 

1956 

4.88 

4.98 

5.09 

5.00 

5.16 

4.67 

4.85 

5.05 

5.12 

1957 

4.68 

4.95 

4.97 

4.96 

5.05 

4.71 

4.82 

4.94 

4.99 

1958 

4.95 

5.12 

5.12 

5.12 

5.08 

4.65 

4.98 

5.38 

5.03 

1959 

4.78 

4.97 

5.02 

4.91 

4.83 

4.65 

4.90 

4.84 

4.94 

1960 

4.55 

4.75 

4.69 

4.68 

4.56 

4.42 

4.66 

4.68 

4.76 

1961 

4.62 

4.86 

4.72 

4.66 

4.60 

4.31 

4.73 

4.64 

4.73 

1962 

4.78 

4.92 

4.70 

4.71 

4.62 

4.34 

4.77 

4.65 

4.73 

1963 

4.95 

5.03 

4.91 

4.83 

4.76 

4.36 

4.91 

4.90 

4.81 

1964 

4.95 

5.03 

4.91 

4.81 

4.81 

4.32 

4.92 

4.85 

4.82 

Source: 


iif^^^*r"i  ^^T^i"   ^"'"'''^  monthly  by  Statistical  Reporting  Service,  United  States 
ueparlment  of  Agriculture. 
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APPENDIX  TABLE  IX:    PRODUCTION  OF  EGGS  IN  THE  UNITED  STATES. 
AVERAGE  PER  PERSON,  BY  STATES,  SELECTED  YEARS,  1925-63 


STATE 

1925 

1930 

1935 

1940 

1945 

1950 

1955 

1960 

1962 

1963 

Maine 

275.3 

258.8 

248.8 

336.9 

510.0 

598.2 

756.0 

773.9 

805.8 

913.4 

New  Hampshire 

289.8 

255.4 

330.6 

498.0 

851.9 

011.7 

771.6 

534.4 

522.2 

535.9 

Vermont 

298.6 

261.1 

257.7 

352.6 

565.1 

458.9 

541.8 

420.1 

417.9 

387.2 

Massachusetts 

53.4 

63.3 

83.4 

140.6 

217.3 

189.8 

146.0 

128.3 

114.7 

112.5 

Rhode  Island 

50.0 

58.3 

59.0 

84.8 

116.0 

124.5 

97.0 

87.7 

90.2 

92.7 

Connecticut 

128.2 

143.2 

152.5 

211.4 

283.8 

300.7 

301.1 

265.9 

274.9 

274.9 

New  York 

129.2 

116.7 

114.6 

129.5 

173.0 

141.2 

132.0 

110.6 

102.3 

102.4 

New  Jersey 

113.5 

138.4 

139.5 

192.8 

262.7 

434.2 

453.8 

330.9 

298.5 

280.5 

Pennsylvania 

183.3 

193.3 

182.2 

208.4 

285.7 

301.8 

337.9 

308.1 

281.6 

272.6 

NORTH  ATLANTIC 

139.6 

140.8 

140.4 

175.1 

244.7 

255.9 

261.8 

223.7 

208.6 

205.5 

Ohio 

321.3 

327.7 

301.0 

321.8 

373.8 

314.5 

262.3 

253.5 

244.1 

239.4 

Indiana 

473.5 

466.7 

397.7 

430.2 

606.9 

615.6 

524.8 

539.3 

484.4 

478.7 

Illinois 

263.8 

265.8 

221.5 

244.4 

365.3 

341.2 

328.9 

237.8 

225.0 

199.6 

Michigan 

275.2 

242.0 

236.7 

242.1 

296.3 

249.2 

233.2 

183.5 

165.9 

155.9 

Wisconsin 

431.4 

483.7 

509.8 

530.4 

785.2 

640.2 

630.4 

495.1 

472.4 

439.3 

EAST  NORTH  CENTRAL 

328.4 

328.6 

302.2 

321.5 

431.7 

384.1 

348.7 

297.2 

277.8 

262.3 

Minnesota 

555.5 

611.4 

505.3 

739.4 

1,540.0 

1,276.1 

1,344.7 

1,038.9 

944.5 

835.7 

Iowa 

911.8 

1,086.1 

834.8 

1,074.1 

1,884.7 

1,774.9 

1,810.4 

1,732.9 

1,596.0 

1,417.3 

Missouri 

658.0 

673.3 

463.9 

547.3 

824.8 

703.8 

505.0 

393.7 

400.6 

342.9 

North  Dakota 

648.5 

602.6 

403.0 

568.0 

1,133.7 

839.3 

890.1 

657.2 

660.4 

608.8 

South  Dakota 

878.3 

1,116.9 

626.1 

928.2 

1,780.7 

1,759.2 

1,833.6 

2,157.4 

2,201.1 

1,962.0 

Nebraska 

708.9 

893.5 

664.7 

857.9 

1,617.7 

1,360.3 

1,316.2 

1,297.0 

1,093.7 

990.4 

Kansas 

1,031.2 

1,071.7 

842.9 

828.3 

1,240.3 

1,030.8 

828.4 

614.2 

498.4 

436.0 

WEST  NORTH  CENTRAL 

754.2 

836.4 

608.6 

771.6 

1,361.0 

1,186.2 

1,117.9 

980.1 

906.2 

804.2 

Delaware 

509.0 

711.3 

321.4 

431.2 

468.5 

464.2 

326.4 

296.2 

272.9 

260.5 

Maryland 

231.4 

248.8 

176.4 

206.1 

233.8 

223.1 

144.6 

105.2 

84.6 

82.1 

Virginio 

323.6 

335.4 

316.3 

318.8 

371.1 

352.2 

241.1 

274.5 

265.3 

288.6 

West  Virginia 

248.0 

231.4 

211.8 

223.4 

284.5 

262.2 

207.7 

207.7 

192.9 

185.0 

North  Carolina 

220.0 

171.1 

167.9 

188.0 

301.2 

314.3 

341.1 

445.2 

487.0 

488.2 

South  Carolina 

157.2 

150.7 

122.1 

133.5 

201.7 

208.1 

224.7 

340.2 

389.2 

411.2 

Georgia 

166.5 

165.3 

136.4 

168.0 

215.8 

208.9 

328.5 

560.4 

630.0 

728.0 

Florida 

157.4 

141.4 

110.4 

107.0 

100.2 

129.0 

154.8 

205.8 

224.4 

249.8 

SOUTH  ATLANTIC 

222.5 

214.4 

182.9 

199.7 

254.7 

242.9 

245.5 

317.4 

338.2 

362.1 

Kentucky 

319.4 

306.9 

281.3 

297.0 

461.7 

424.1 

352.9 

291.9 

276.8 

295.0 

Tennessee 

340.6 

312.7 

265.2 

230.5 

379.4 

313.9 

280.0 

268.0 

255.1 

249.3 

Alabama 

173.6 

172.6 

159.2 

170.8 

245.4 

234.6 

255.1 

398.0 

496.1 

582.6 

Mississippi 

209.9 

215.4 

193.6 

200.8 

292.3 

317.7 

281.7 

532.5 

669.9 

798.7 

Arkansas 

269.9 

282.4 

222.2 

292.1 

40  3.5 

380.9 

305.8 

521.0 

834.9 

991.4 

Louisiana 

130.3 

134.0 

105.9 

119.8 

160.6 

144.8 

123.9 

156.2 

153.5 

147.7 

Oklahoma 

494.1 

446.1 

352.9 

422.8 

722.4 

539.9 

384.3 

260.7 

228,8 

208.7 

Texas 

283.9 

341.4 

280.6 

359.2 

503.1 

359.7 

257.3 

251.4 

253.3 

241.6 

SOUTH  CENTRAL 

281.5 

288.9 

242.4 

277.0 

409.8 

337.4 

270.6 

301.9 

336.5 

359.6 

Montana 

405.6 

408.2 

310.9 

353.0 

519.9 

414.7 

361.7 

300.0 

279.3 

275.8 

Idaho 

449.5 

545.9 

390.9 

459.8 

554.2 

476.4 

458.6 

397.9 

369.6 

352.0 

Wyoming 

310.2 

362.8 

236.3 

300.0 

368.2 

345.9 

247.6 

170.1 

156.2 

172.1 

Colorado 

320.9 

374.0 

258.8 

295.6 

393.4 

323.9 

212.3 

158.3 

148.9 

134.6 

New  Mexico 

202.0 

224.8 

187.4 

194.0 

229.0 

180.5 

141.1 

140.9 

153.9 

157.2 

Arizona 

178.1 

177.4 

131.3 

130.3 

129.6 

109.8 

90.3 

121.4 

106.0 

106.5 

Utah 

322.4 

603.1 

511.4 

487.3 

665.0 

610.6 

476.2 

344.1 

309.2 

304.2 

Nevada 

282.4 

358.7 

260.0 

247.8 

234.9 

166.7 

83.3 

41.1 

35.8 

29.9 

Washington 

471.2 

628.2 

477.6 

473.6 

369.0 

293.4 

314.8 

365.4 

350.6 

344.6 

Oregon 

428.1 

394.4 

356.6 

408.8 

397.6 

359.0 

364.5 

336.3 

306.3 

309.4 

California 

307.0 

392.6 

284.9 

253.4 

230.1 

325.0 

334.8 

358.3 

407.0 

421.2 

WESTERN 

344.0 

422.8 

317.6 

311.5 

313.4 

326.8 

314.6 

319.1 

339.3 

346.3 

Source:  Calculated  from  data  in  Chickens  and  Eggs,  Farm  Production, 
1962-63  and  earlier  issues  Statistical  Reporting  Service,  United  States 
timotes.  United  States  Department  of  Commerce  Series  P-25,  October  4, 
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APPl-NllIX  TABLE  XI.   NUMBER  OF  FARMS  SELLING  EGGS  AND  VOLUME  PER  FARM,  BY  COUNTlSS,  WEST  VIRGINIA, 
CENSUS  YEAR  1940-1959 


AVERAGE  VOLUME  PER  FAR>1  1 


Source:   Computed  from  data  in  Bureau  of  Ce 
1   1940  and  194S  baicd  on  eggs  produced. 


isus  Publications,  United  States  Department  of  Commerce. 
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Afmmix  tabu:  xiv:    toujction  of  eggs,  selected  states,  1925.63. 


YEAR      PENNA 

MINN 

IOWA 

VIRCINIA          W.   VA 

.          N.   C. 

GA.            CALIF. 

UNITED 

MillJo 

ns     MllUor 

s     HllUo 

ns     MiUlo 

ns     Millions  |  HilUor 

ATES 

s     MllHo 

ns  Millions    1    Mllllonn 

19 

25      1,737 

1.411 

2.213 

784 

395 

637 

480 

1,452 

34,969 

19 

26      1.787 

1.411 

2,401 

794 

402 

655 

507 

1.701 

37,248 

19 

27      1.861 

1.383 

2.427 

871 

416 

691 

537 

1.791 

36.627 

19 

!8      1,799 

1.423      1      2,454 

843 

404 

681 

519 

2,053 

38.659 

1929      1,829 

1.473 

2,436 

785 

392 

582 

468 

2,038 

37,921 

1930      1,865 

1,575 

2.688 

814 

401                 542 

481 

2.242 

39,067 

1931      1,758 

1  ,544 

2,544 

813 

409                 579 

434 

2,817 

38,532 

193 

2      1,740 

1,394 

2,289 

836 

403                 5  70 

442 

1,898 

36,298 

193 

3      1,683 

1,392 

2.300 

838 

387                 566 

412 

1,736 

35,514 

193 

^      1,706 

1,378 

2.291 

755 

360                 590 

406 

1.775 

34, .,29 

193 

1,781 

1,373            2.107 

79  7 

380 

558 

403 

1.75" 

33,609 

193 

1,851 

1.428            2,103 

792 

378 

585 

454 

1.958 

34,534 

193 

2,084 

1.587            2,338 

872 

396 

618 

518 

2,096 

37,564 

1938 

2,031 

1.735            2.444 

816 

414 

670 

492 

1,778 

37,356 

1939 

2,066 

1.873            2,739 

823 

422 

660 

487 

1  .661 

38,843 

1940 

2,062 

2,063 

2,725 

867 

426 

672 

524 

1,761 

39,707 

1941 

2,155 

2.236 

2,964 

873 

418 

701 

509 

1,743 

41,894 

1942 

2,346 

2.826 

3,613 

1,010 

481 

766 

621 

2,001 

48.610 

1943 

2,620 

3,477 

3,999 

1,071 

531 

911 

688 

2.225 

54,547 

1944 

2,836 

3,716 

4,333 

1,179 

561 

958 

703 

2,538 

56.537 

1945 

2,612 

3,907 

4,350 

1.185 

486 

1,064 

673 

2,337 

56,221 

1946 

2,860 

3,899 

4,415 

1,197 

486 

1.073 

666 

2,516 

55,962 

1947 

2,973 

3,693 

4,293 

1,151 

485 

1.122 

649 

2,481 

55.384 

1948 

2,950 

3,646 

4,388 

1,082 

479 

1,119 

629 

2,673 

54.699 

1949 

2,946 

3,675 

4,281 

1,130 

509 

1,226 

685 

3,117 

56,154 

1950 

3,175 

3.822 

4,652 

1,149 

526 

1,276 

721 

3  .469 

58,954 

1951 

3,152 

3.877 

4,684 

1,046 

487 

1,245 

822 

3.435 

58,063 

1952 

3,396 

3,800 

4,586 

996 

434 

1,320 

885 

3,574 

58,068 

1953 

3,484 

3,909            4.556 

89  7 

396 

1,349 

987 

4.163 

57.891 

1954 

3,516 

4,161            4,777 

872 

398 

1,460 

1.044 

4.350 

58,933 

1955 

3,654 

4,287            4,859 

860 

396 

1,469 

1.213 

4,404 

59,526 

1956 

3,629 

4,169            4,961 

902 

375 

1,681 

1.235 

4,500 

61.113 

1957 

3,586 

4,024 

4,960 

970 

337 

1,830 

1,345 

4,603 

61,026 

195b 

3,579 

3,874 

5.084 

947 

337 

1.922 

1,495 

4,871 

61,607 

1959 

3,625 

3,824 

5.054 

I  .116 

349 

2.061 

1.918          5,236       1 

63.335 

1960 

3,488 

3.553 

4,781 

1,094 

364 

2.035 

2,216 

5,678 

61,491 

1961 

3.329 

3,500 

4,752 

1,143 

359 

2.115 

2,400 

6,232 

61,828 

1962 
1963 

3,202 
3,114 

3,282 
2,925 

4,432 
3,940 

1,108 
1.250 

342 
329 

2,304 

2.583 

6,907 
7.409 

63,151 
63.210 

anil!rUer''ls1u:;  IrM'^?'"?'.'""'  "'^P'^i""".  =-=»  "'-"tp^s  and  Cross  Incos,e.  1962-63 
and  earlier  Issues  Statistical  Reporting  Service,  U.  S.  Department  of  Agriculture. 
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APFEHDIX  TABLE  XV :      PRODUCTION  OF  EGCT,   SELECTED  STATES, 
(INDEX  NUMBERS  1955-57   =    lOO) 


AND  UNITED  STATES,    1985-63, 


YEAR 

FENNA. 

MINN. 

IOWA 

VIRGINIA 

W.VA. 

N.C. 

CA. 

CALIF. 

UNITED 
STATES 

1925 

47.9 

33.9 

44.9 

86.1 

107.0 

38.4 

38.0 

32.3 

57.7 

1926 

49.3 

33.9 

48.7 

87.2 

108.9 

39.5 

40.1 

37.8 

61.5 

1927 

51.4 

33.2 

49.3 

95.6 

112.7 

41.6 

42.5 

39.8 

63.8 

1928 

49.7 

34.2 

49.8 

92.5 

109.5 

41  .0 

41.1 

45.6 

63.8 

1929 

50.5 

35.4 

49.4 

82.2 

106.2 

35.1 

37.0 

45.3 

62.6 

1930 

51.5 

37.9 

54.6 

89.4 

108.7 

32.7 

38.1 

49.8 

64.5 

1931 

48.5 

37.1 

51.6 

89.2 

110.8 

34.9 

34.3 

62.6 

63.6 

1932 

48.0 

33.5 

46.5 

91.8 

109.2 

34.3 

35.0 

42.2 

59.9 

1933 

46.5 

33.5 

46.7 

92.0 

104.9 

34.1 

32.6 

38.6 

58.6 

1934 

47.1 

33.1 

46.5 

82.9 

97.6 

35.5 

32.1 

39.4 

56.9 

1935 

49.2 

33.0 

42.8 

87.5 

103.0 

33.6 

31.9 

39.1 

55.5 

1936 

51.1 

34.3 

42.7 

86.9 

102.4 

35.2 

35.9 

43.5 

57.0 

1937 

57.5 

38.1 

47.5 

95.7 

107.3 

37.2 

41.0 

46.6 

62.0 

1938 

56.1 

41.7 

49.6 

89.6 

112.2 

40.4 

38.9 

39.5 

61.7 

1939 

57.0 

45.0 

55.6 

90.3 

114.4 

39.8 

38.5 

36.9 

64.1 

1940 

56.9 

49.6 

55.3 

95.2 

115.4 

40.5 

41.5 

39.1 

65.6 

1941 

59.5 

53.7 

60.2 

95.8 

113.3 

42.2 

40.3 

38.7 

69.2 

1942 

64.8 

67.9 

73.3 

110.9 

130.4 

47.3 

49.1 

44.4 

80.3 

1943 

72.3 

83.6 

81.2 

117.6 

143.9 

54.9 

54.4 

49.4 

90.1 

1944 

78.8 

89.4 

87.9 

129.4 

152.0 

57.7 

55.6 

56.4 

96.7 

1945 

72.1 

93.9 

88.3 

130.1 

131.7 

64.1 

53.2 

51.9 

92.8 

1946 

79.5 

93.7 

89.6 

131.4 

131.7 

64.6 

52.7 

55.9 

92.4 

1947 

82.1 

88.8 

87.1 

126.3 

131.4 

67.6 

51.3 

55.1 

91.5 

1948 

81.4 

87.6 

89.1 

118.8 

129.8 

67.4 

49.8 

59.4 

90.7 

1949 

81.3 

88.3 

86.9 

124.0 

137.9 

73.9 

54.2 

69.2 

92.7 

1950 

87.6 

91.9 

94.4 

126.1 

142.5 

76.9 

57.0 

77.1 

97.4 

1951 

87. 0 

93.2 

95.1 

114.8 

132.0 

75.0 

65.0 

77.4 

95.9 

1952 

93.7 

91.3 

93.1 

109.3 

117.6 

79.5 

70.0 

79.4 

95.9 

1953 

96.2 

94.0 

92.5 

98.5 

107.3 

81.3 

78.1 

92.9 

95.6 

1954 

97.0 

100.0 

97.0 

95.7 

107.9 

88.0 

82.6 

96.6 

97.3 

1955 

100.9 

103.1 

98.6 

94.4 

107.3 

88.5 

96.0 

97.8 

98.3 

1956 

100.2 

100.2 

100.7 

99.0 

101.6 

101.3 

97.7 

99.9 

100.9 

1957 

99.0 

96.7 

100.7 

106.5 

91.3 

110. 2 

106.4 

102.2 

100.8 

1958 

98.8 

93.1 

103.2 

104.0 

91.3 

115.8 

118.3 

108.2 

101.7 

1959 

100.1 

91.9 

102.6 

122.5 

94.6 

124.2 

151.7 

116.3 

104.6 

1960 

96.3 

85.4 

97.0 

120.1 

104.1 

122.6 

175.5 

126.1 

101.5 

1961 

91.9 

84.1 

96.4 

12:.5 

97.3 

127.4 

189.9 

138.4 

102.1 

1962 

no3 

88.4 

86.0 

78.9 
70.1 

90.0 

79.8 

131.9 

150.2 

92.7 

:  o .  U 

138.8 

141.3 

204.4 

240.0 

153.4 
164.6 

104.3 
104.8 

data  in  Appendix  Table  XIV, 
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APrcHDK  TABLE  XVI:      reoUJCTION  OF  EGGS,    K  PEGIOHS,    1925-63. 


Chickens  and   Eces      Farm  Pr^^..--. 

1962-63   and  eafll^r   issues   Sta'^/    '^r^'''""'    "'^^^  -^-^^P^^ 
Agriculture.  Statlsilcal    Reporting   Service,    U.    S, 


and  Cr 
Depar 


iSk 


AI 

'PENDIX  T 

AH.E  XVI 

I:      NUMHER  OF  F.CaS   PROWrrm  ANNIIAI.T.Y   rW?  BTPD,   RKlFCm)  OT'ATES 

AND  U.    S., 

1925-63. 

YEAR. 

PENNA. 

-  _MmN. 

_I.OWA 

.„V4.. 

_W._^VA.. 

N^C._ 

tliORCIA 

__.cyii,ir-. 

U.--S...._ 

1925 

128 

110 

99 

112 

121 

102 

96 

1  'ill 

1  1  2 

1926 

129 

113 

104 

119 

121 

108 

106 

148 

1  18 

1927 

131 

106 

104 

122 

124 

107 

lOfi 

1  34 

11  7 

1928 

131 

109 

107 

119 

122 

107 

100 

145 

119 

1929 

134 

114 

107 

117 

126 

103 

99 

137 

119 

1930 

135 

117 

113 

117 

124 

102 

108 

14') 

121 

1931 

136 

121 

118 

124 

130 

108 

103 

159 

127 

1932 

136 

112 

105 

123 

131 

103 

99 

146 

121 

1933 

135 

108 

108 

121 

126 

102 

95 

142 

118 

1934 

135 

108 

107 

115 

126 

104 

99 

146 

118 

1935 

137 

114 

108 

121 

129 

101 

97 

148 

122 

1936 

136 

112 

107 

120 

127 

102 

100 

149 

121 

1937 

148 

120 

118 

132 

136 

108 

104 

156 

130 

1938 

148 

135 

126 

132 

142 

119 

108 

149 

135 

1939 

150 

133 

127 

134 

143 

114 

105 

153 

13. 

1940 

149 

135 

123 

135 

142 

113 

101 

156 

134 

1941 

156 

140 

130 

140 

143 

118 

104 

155 

139 

1942 

157 

150 

139 

141 

145 

120 

106 

161 

142 

1943 

159 

153 

142 

139 

147 

121 

107 

153 

142 

1944 

164 

161 

149 

141 

150 

121 

IV 

168 

148 

1945 

164 

166 

157 

148 

154 

130 

114 

163 

152 

1946 

172 

172 

163 

155 

158 

132 

115 

165 

156 

1947 

174 

174 

165 

159 

158 

138 

118 

176 

160 

1948 

175 

178 

175 

163 

161 

145 

124 

181 

166 

1949 

177 

183 

180 

168 

169 

152 

134 

180 

170 

1950 

183 

183 

185 

170 

170 

155 

139 

192 

174 

1951 

183 

191 

189 

171 

174 

156 

149 

192 

177 

1952 

191 

192 

192 

172 

175 

161 

158 

197 

181 

1953 

195 

197 

198 

175 

177 

163 

173 

203 

185 

1954 

196 

195 

201 

173 

176 

175 

178 

209 

188 

1955 

198 

201 

207 

177 

175 

180 

192 

211 

192 

1956 

202 

205 

209 

182 

179 

188 

196 

218 

197 

1957 

205 

207 

212 

184 

178 

197 

197 

222 

199 

1958 

207 

212 

216 

189 

178 

193 

199 

225 

202 

1959 

211 

217 

216 

201 

190 

203 

206 

229 

207 

1960 

214 

220 

220 

201 

194 

206 

208 

225 

209 

1961 

211 

221 

221 

207 

199 

20  7 

211 

224 

210 

1962 

214 

223 

222 

206 

206 

213 

200 

224 

212 

191.3 

213 

222 

210 

2.17 

212 

208 

225 

213 

Chickens  and  Eggs,  Farm  Production,  Disposition  Cash  Recelnr.  =„^  r- 
1962-63  and  earlier  issues  Stari.fir,!  p    .T     >-asti  Receipts  and  Gross  Income, 
Agriculture  Statistical  Reporting  Service,  U.  S.  Department  of 
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APPSHDIX   TAI5L.;  XVIII.       PRICKS    PAID   BY   FARMERS    FOR   lAYIMG   My\SH   P  ilR    100   POUTJDr,      SliLECTED   STATF^ 
AND   U.S. ,    1935-64 


YEAR 

PEMMA. 

MINN. 

IOWA 

VIRGINIA 

W.  VA. 

N.  C, 

GA, 

CALIF. 

u.  .'.;. 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

1935 

2.30 

2.39 

2.63 

2.45 

2.32 

1936 

2.35 

2.28 

2.38 

2.44 

2.48 

2.67 

2.69 

2.12 

2.36 

1937 

2.62 

2,61 

2.68 

2.73 

2.76 

2.96 

2.87 

2.42 

2.64 

1938 

2.10 

2.05 

2.13 

2.29 

2.23 

2,48 

2.36 

2.13 

2.12 

1939 

2.16 

2.00 

2.14 

2.32 

2.23 

2.51 

2.46 

2.13 

2.13 

1940 

2.25 

2.10 

2.18 

2.37 

2.36 

2.58 

2.57 

2.18 

^.22 

1941 

2.44 

2.28 

2.42 

2.52 

2.55 

2.69 

2.68 

2.45 

2.40 

1942 

2.95 

2.78 

2.92 

2.95 

3.05 

3.18 

3.22 

2.86 

2.89 

1943 

3.34 

3.12 

3.20 

3.38 

3.40 

3.63 

3.67 

3.30 

3.28 

1944 

3.70 

3.42 

3.51 

3.76 

3.77 

4.01 

4.05 

3.62 

3.61 

1945 

3.66 

3.41 

3.49 

3.69 

3.78 

3.98 

4.01 

3.56 

3.59 

1946 

4.30 

4.00 

4.12 

4.41 

3.78 

4.70 

4.72 

4.24 

4.22 

1947 

4.89 

4.67 

4.88 

4.99 

4.46 

5.26 

5.29 

4.95 

4.87 

1948 

5.15 

4.95 

5.18 

5.26 

5.08 

5.55 

5.64 

5.31 

5.16 

1949 

4.45 

4.20 

4.51 

4.54 

4.59 

4.82 

4.88 

4.79 

4.49 

1950 

4.53 

4.25 

4.58 

4.62 

4.68 

4.83 

4.96 

4.68 

4.53 

1?51 

4.96 

4.68 

5.00 

5.10 

5.10 

5.16 

5.32 

5.16 

4.96 

1952 

5.22 

4.97 

5.32 

5.34 

5.34 

5.47 

5.67 

5.51 

5.27 

19j3 

4.82 

4.54 

4.84 

4.94 

4.95 

5.24 

5.38 

5.12 

4.88 

1954 

4.99 

4.57 

5.03 

5.06 

5.00 

5.22 

5.33 

5.05 

4.90 

1955 

4.50 

4.24 

4.70 

4.68 

4.75 

4.96 

5.02 

4.82 

4.58 

1956 

4.46 

4.15 

4.54 

4.64 

4.70 

4.77 

4.84 

4.72 

4.48 

1957 

4.28 

4.04 

4.48 

4.62 

4.60 

4.75 

4.79 

4.63 

4.42 

1958 

4.48 

4.08 

4.53 

4.71 

4.65 

4.84 

4.81 

4.62 

4.44 

1959 

4.45 

4.11 

4.54 

4.65 

4.65 

4.77 

4.73 

4.61 

4.44 

1960 

4.32 

4.00 

4,43 

4.49 

4.50 

4.61 

4.60 

4.38 

4.31 

1961 

4.38 

4.07 

4.55 

4.56 

4.60 

4.60 

4.60 

4.36 

4.36 

1''62 
1964 

4.42 
4,34 
4.50 

4.15 
4,29 
4,22 

4.57 
4.70 
4.69 

't.64 
4,75 
4.70 

4.65 
4.74 
4,73 

4.66 

4.70 
4,68 

4.57 
4,69 
4,70 

4.36 
4,43 
4,43 

4.38 
4.6.M 
4,39 

Source: 


"Agricultural  Prices",  issued  monthly  by  Statistical 
Department  of  Agriculture, 


Reporting  Service,  United  States 
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APreNDIX  TABLE  XIXl      WIC^  RECEIVED  BT  FABMEFr?  FOB  BOOT,    PER  DOZEN,   SEIJKTED  (STATES, 
AMD  UNITFD  STATES,    1925-63. 


YEAR 

PENNA. 

MINN. 

TOWA 

VIRGINIA 

W.  VA. 

N.  C. 

CA. 

CALIF. 

UNITEU  HTATK.'! 

Cfnts 

Cents 

UenU 

Cents 

Cento 

Cents 

CcntB 

Cento 

Cents, 

1925 

35.8 

27.4 

27.4 

30.3 

33.6 

31  .2 

30.1 

36.0 

30.4 

1926 

34.7 

26.7 

26.5 

29.6 

32.2 

31  .6 

31.2 

31.1 

2S.9 

1927 

30.9 

22.7 

22.3 

25.9 

29.0 

27.7 

27.7 

27.2 

25.1 

1928 

33.7 

26.2 

26.0 

28.7 

31.1 

28.3 

28.5 

28.4 

28.1 

1929 

35.7 

26.9 

26.8 

30.5 

31  .9 

31  .2 

31.1 

32.0 

29.8 

1930 

29.2 

21.0 

19.7 

25.1 

26.6 

26.4 

26.0 

26.6 

23.7 

1931 

22.8 

14.6 

14.8 

19.2 

19.9 

19.7 

19.4 

19.9 

17.6 

1932 

18.2 

11.7 

11.8 

14.6 

14.7 

15.0 

15.4 

17.2 

14.2 

1933 

17.6 

11.5 

11.1 

14.8 

15.0 

15.3 

15.3 

17.2 

13.8 

1934 

20.8 

14.4 

14.3 

18.0 

18.0 

19.2 

18.9 

19.0 

17.0 

1935 

26.4 

21.4 

21.3 

23.0 

22.8 

23.0 

23.0 

25.2 

23.4 

1936 

25.7 

19.3' 

18.8 

22.3 

22.4 

23.7 

23.2 

23.2 

21.8 

1937 

24.9 

18.2 

18.3 

21.6 

22.1 

22.7 

23.0 

23.9 

21.3 

1938 

24.5 

17.4 

17.0 

20.5 

21.0 

21.8 

21.7 

23.9 

20.3 

1939 

21.8 

14.2 

13.6 

18.3 

18.7 

19.5 

19.2 

21.6 

17.4 

1940 

22.6 

15.0 

14.4 

19.4 

19.3 

19.9 

19.8 

20.3 

18.0 

1941 

27.4 

20.9 

20.6 

24.0 

24.1 

24.4 

23.9 

27.8 

23.5 

1942 

34.1 

28.1 

27.8 

29.7 

29.9 

28.9 

28.5 

34.0 

30.0 

1943 

41.8 

35.0 

34.7 

37.3 

36.7 

36.3 

36.6 

42.2 

37.1 

1944 

36.0 

30.2 

29.8 

32.9 

32.4 

33.9 

34.6 

37.6 

32.5 

1945 

45.2 

34.4 

33.1 

39.5 

40.6 

40.4 

42.1 

43.4 

37.7 

1946 

44.3 

33.4 

32.6 

40.1 

41.8 

41.6 

42.9 

44.8 
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